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THE INTERNET REVOLUTION,
NETWORKING, AND THE “FLYING-GEESE”
PARADIGM OF STRUCTURAL UPGRADING
Terutomo Ozawa
This article explores the implications of the Internet revolution (e.g., E-
commerce) to MNEs’ activities and structural changes in terms of the
“flying-geese” paradigm of growth. What may be called the
“McLuhan” stage of growth (New Economy) is added to the Old
Economy progression of  “Heckscher-Ohlin,” “nondifferentiated
Smithian,” “differentiated Smithian,” and “Schumpeterian” industries.
How each tier of industries is impacted by the information technology
revolution and how a new division of labor is created via online
(Internet/Web) inter-firm networks and strategic alliances are exam-
ined.   
I.  INTRODUCTION
The global economy is now in the grip of the Internet revolution, a
technological and organizational revolution that has been unleashed and so
far has most successfully taken root in the United States over the last three
decades – but at accelerating pace especially during the last decade.  It is
the driving force of a so-called “New Economy.” The recent phenomenal
rise in U.S. productivity, for instance, is ascribed to the application of infor-
mation technologies.  Indeed, Adam Smith’s famous maxim can be para-
phrased: “the division of labor is limited by the extent of the application of
the Internet.”
This article considers the implications of the Internet revolution to
structural changes within the analytical framework of the reformulated
“flying-geese” paradigm of structural change.  This stages (leading-sector)
model depicts the general development path of a catching-up economy
through cross-border learning and technological absorption by capitalizing
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on existing industrial knowledge and the availability of markets (i.e.,
demand or purchasing power) in the advanced countries.  In this process,
no doubt, multinational corporations from both advanced and developing
countries serve as both facilitators of learning and providers of market
access. 
Thanks to the development of information technologies, knowledge
(“intellectual capital” as opposed to “natural capital” and “physical capi-
tal”) has finally become the decisive input in economic activity.1 The ori-
gin of information technology is normally traced back to the invention of
the transistor, which ushered the world into the age of information.  The
transistor rapidly developed into ever- more powerful and sophisticated
chips with declining costs of production through the dynamic learning
curve.  These microchips soon found their ways into personal computers
(PCs), desktops, laptops, and most recently palm-held devices – all more
powerful, more efficient, and more user-friendly in the aggregate than the
mainframe computers which were once considered to be the major player
in the world of computers.
In the meantime, telecommunications began to shift from analog (elec-
tro-mechanical) to digital switching (computer-controlled and programma-
ble exchanges), which is the nerve center of the telephone system, along
with the use of fiber-optic cables for transmission. Telecom satellites, along
with the global positioning system (GPS), and mobile phones came to
serve as substitutes for fixed-line phone services. These technological
developments have vastly improved efficiency in telecommunications.  But
perhaps the most important watershed event was the birth of the Internet,
which was able to connect and integrate all the past information-related
technological achievements, both artifacts and services, in one useful
media package and spawn a new variety of information industries.  And we
are suddenly in the age of the New Economy or the Internet World, now
that the information industry has finally come of age.
II.  THE FLYING-GEESE PARADIGM OF STRUCTURAL
UPGRADING
How should we appraise the Internet revolution in terms of historical
stages of economic growth?  This revolution is often hyped as a “third
Industrial Revolution,” the first being the “Industrial Revolution” (mainly
GLOBAL ECONOMY QUARTERLY2
1 "The economic impact of the Internet has often been described as an oil shock in
reverse. The jump in the oil price in the 1970s increased inflation and pushed the world
into recession. The Internet reduces the cost of another input, information, and so has
positive economic effects" (Economist, April 1, 2000, p. 64).
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of the early 19th century originated in England) represented by the inno-
vation of the steam engine and the second being the one delineated by the
internal combustion engine and electricity.  It is, however, still too early to
assess the full impact of information technologies on economic activities,
since this revolution is in the midst of progress without yet revealing all its
potential effects and ramifications.
It is clear that the Internet revolution has something to do with infor-
mation (intangibles) – quite different in nature from the steam engine, the
internal combustion engine, and electric power.  It also basically has to do
with inter-agent relationships as a system  – not with certain new individ-
ual goods or energy sources per se. Since information technologies are
impacting the multifarious webs of transactions among billions of eco-
nomic agents within and among countries, the world economy is changing
in some fundamental ways. 
Many different patterns of economic growth have been identified.2 For
example, Clark (1935) introduced an inter-sectoral progression:
(primary->secondary–>tertiary) of compositional changes over time.
Rostow (1990) mapped the path of growth in terms of:
“preconditions –> takeoff–>sustained growth–>high mass consumption.”
Clark’s prediction of the rising importance of the tertiary sector (services)
at high levels of growth is quite pertinent to the Internet revolution, since
information technologies enhance the quality and efficiencies of services
(intangibles) related to economic transactional exchanges in particular.
Rostow’s stage of “high mass consumption” is equally significant, since
the Internet revolution is essentially geared to the enhancement of cus-
tomer/consumer satisfaction. E-commerce (now increasingly M-commerce
as well) is its manifestation. At the moment, the Internet is most oriented
to, and focused on, customers.3
In this article, however, a so-called  “flying-geese” (FG) paradigm of
growth and structural change (originated in Akamatsu 1935, 1962; expand-
ed in Kojima 1958, 1995; and reformulated in Ozawa 1992, 2000) will be
used as a framework for analysis to explore the implications of the Internet
revolution to structural changes in the economy. 
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2 For an excellent historical review of stages theories of growth, see Rostow (1990). 
3 It should be noted, however, that E-commerce (and for that matter, M-commerce)
seems to be more hype than reality at the moment.  “For all the feverish excitement
about the tripling of electronic shopping last holiday season [1999], the total spent by
American consumers online still amounted to only about 1% of all retail sales  – bare-
ly a tenth of the revenues from another method of distance selling that has been in use
for a century: the catalogue” (Economist, Feb. 26, 2000.)
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This stages paradigm of structural upgrading envisages the following
four tiers/stages of manufacturing in an open economy:
1. Labor-driven industrialization (involving the “Heckscher-
Ohlin” industries such as textiles, toys, and sundries); 
2. resource-intensive, scale-driven heavy and chemical indus-
trialization (involving the “non-differentiated Smithian”
industries such as steel, basic chemicals, and heavy machin-
ery); 
3. components-intensive, assembly-driven manufacturing (“dif-
ferentiated Smithian” industries such as automobiles and
early-generation electronics); and 
4. R&D-driven, high-tech manufacturing (“Schumpeterian”
industries such as new materials, biotechnology, and latest-
generation electronics) (Ozawa, 1993). 
Since these four tiers of leading industries have appeared in successive
waves, a pattern similar to a flying formation of wild geese, their sequen-
tial growth is thus in line with a FG paradigm. 
Be that as it may, as an economy advances, it ends up having a hierar-
chy of industries with the “Schumpeterian” industries at the top as tier iv,
the “Heckscher-Ohlin” industries at the bottom as tier i, and the other two
(“non-differentiated Smithian” and “differentiated Smithian” industries as
tier ii and tier iii in ascending order) as intermediate tiers. The sequential
upgrading of industries as above described traces the development of
industries, an industrial path that the presently advanced world has created
and climbed over the past two centuries or so. The sequence depicts a lin-
ear progression of new industries appearing as a stage-specific dominant
sector at intervals. 
What then comes after the “Schumpeterian” industries as the leading
sector?  Where should we place the information industry?  How should we
assess the impact of the Internet revolution on the sequential process of
structural upgrading, namely on this hierarchy of industries?
The Internet economy or New Economy does not fit into any of these
four tiers, since it has emerged just only recently. Hence a new stage needs
to be added to the previous sequence of H-O, Smithian, and Schumpeterian
industries. It is proposed that what may be called “McLuhan”4 (after
GLOBAL ECONOMY QUARTERLY4
4 This description is used, since Marshall McLuhan was among the first to recognize
the arrival of the age of information.  See, for example, McLuhan and Fiore (1967) and
McLuhan and Powers (1989).  Unfortunately, economists have not yet given sufficient
attention to the ICT revolution.  No major work exists on the role of information as a
revolutionary force in the economy.
Brought to you by | University of Queensland - UQ Library
Authenticated
Download Date | 10/7/15 3:35 AM
Ozawa: The Internat Revolution, Networking, and the “Flying Geese” 5
5 The term “conceptual goods” is used by Alan Greenspan of the Federal Reserve, who
has become a true believer in the New Economy (Greenspan, 2000).
Marshall McLuhan) stage to represent the new information (Internet)
industry, is actually an Internet-driven integrative outgrowth of both tier iii
and tier iv (differentiated Smithian and Schumpeterian) where computers,
peripherals, and software programs were introduced, as illustrated in 
Chart 1.
The McLuhan information industries are a new huge media/informa-
tion complex composed of telecommunications companies (such as AT&T,
British Telecoms, Deutsche Telekom AG, Vodafone, etc.) and networking
gear makers (such as Lucent Technologies, Nortel Networks, Cisco sys-
tems, etc.) as upstream operators, and portal providers such as Yahoo and
America Online as midstream operators, and E-commerce (dot com) com-
panies such as Amazon.com, Ebay, Priceline, and hundreds of other online
firms, as downstream operators. What they produce are “information
goods” (interchangeably called “abstract goods” or “conceptual goods”).5
Some key features of McLuhan and Schumpeterian industries can be
differentiated and contrasted as follows:
* the McLuhan complex is composed of  vertically linked
industries. Its upstream segments (telcoms and computer/net-
working equipment makers) are highly intensive in R&D,
straddling the Schumpeterian industries.  On the other hand,
its downstream operators (dotcoms) are not as much R&D-
intensive or physical-capital-intensive as in the
Schumpeterian industries, which are devoted to creating new
“physical goods” such as new drugs and new microchips.
Internet-enabled dotcoms themselves require no such huge
research expenditures in developing new services as in the
Schumpeterian industries.  They have no need for the formal
research laboratories equipped with a variety of physical
research equipment. What is needed is imaginations and
ideas–and computer knowledge possessed by talented indi-
viduals.  
* It should be noted, however, that the initial hardware of infor-
mation technologies took the form of microchips and com-
puters in the crevices of tier iv (R&D-based) and tier iii
(assembly-based) industries, information artifacts which are
indispensable tools of the Internet revolution.  In other words,
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part of the Schumpeterian industries is basically input
providers to the McLuhan stage of growth just as some non-
differentiated Smithian industries (e.g., steel and plastics) are
to the differentiated Smithian industries (e.g., automobiles
and TV sets). 
* This new stage of growth is currently being created by the
ongoing convergence of information technologies into a
coherent whole (system).  But unlike the previous linear and
sector-differentiating progression of structural upgrading in
which some new industries (say, automobiles) become dom-
inant as a leading sector in the economy without much affect-
ing yesteryear’s leading sector (say, textiles), the McLuhan
complex impacts all the “older generation” (Old Economy)
industries along the corporate value-added chain of knowl-
edge creation (product and process technology), input pro-
curement, production, warehousing, marketing and distribu-
tion, and customer services.  The non-manufacturing transac-
tion sectors such as banking, finance, insurance, telecommu-
nications, wholesale and retail businesses, and government
services will be most dramatically impacted.  In this respect,
the Internet revolution seeps through and permeates the
entire economy.  It makes industrial boundaries “blurred.”
Old Economy industries have to adjust themselves by adopt-
ing information technologies to be connected or “wired” with
the emerging New Economy through the Internet.
Fundamentally, the information industry now plays the role
of a leading sector pulling up the rest of industries in the
economy.
In what follows, the study will examine how the Internet revolution is
affecting each tier of industries in the context of globalization, starting with
the Heckscher-Ohlin industries.  
Heckscher-Ohlin Industries  
For many developing countries that pursue outer-oriented (export-driv-
en) development strategies in their early stages of industrialization, the
Internet revolution will promote further integration with the outside world,
especially with the advanced countries’ markets.   
In this age of globalization, developing countries are eager to attract
foreign MNEs which can make the best use of their most abundant factor,
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labor.  Especially, highly consumer-oriented MNEs in retailing (such as
Gap, Nike, etc.) from the advanced countries are setting up online pro-
curement networks to promote information flows and reduce transaction
costs.  Their activities are intensifying labor-driven exports and industrial-
ization in low-wage host countries.  The end result is a rapid rise in local
wages (as predicated by the Heckscher-Ohlin theory of trade) and a further
shift in production to other developing countries where labor is still abun-
dant and wages low.
In this connection, Taiwan’s experience is illustrative.  Many garment
producers in Taiwan, which used to manufacture such labor-intensive prod-
ucts themselves when the wages were once low have metamorphosed from
producers into procurement agents for Western distributors (Gereffi and
Pan, 1994). This has resulted in “comparative advantage recycling”
(Ozawa, 1993), a recycling of comparative advantage in garments and tex-
tiles from Taiwan to other locations such as China and Vietnam.
Consequently, trade has also become multi-layered or more circular,
involving “triangle manufacturing.”
Online international procurement networks (B2B2B in the context of
triangle manufacturing) will certainly make comparative-advantage recy-
cling even much faster and more efficient. U.S. import quotas accelerate
the recycling of comparative advantage from one host to another, to take
advantage of (avoid the quota restrictions on individual countries).  In the
advanced countries’ import markets the Internet is improving the distribu-
tion of goods to final consumers through the B2C networks–and the feed-
back of any changing tastes/demand conditions and consumption behavior
through the reverse B2C networks.  Entry will be made easier for small-
sized producers, thereby inviting a much larger number of potential con-
tract producers per middleman–and many more potential contract produc-
ers and middlemen per distributor in the final market (Chart 2).    
Chart 2
MNCs’ chain of procurement and marketing via the Internet
                                                                                 B2B2B 
                                          
                                 B2C                         B2B                              B2B 
      
  Final consumers               Distributors                  Middlemen             Contract producers 
 
                                 C2B                         
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To the extent that labor-driven industrialization is accelerated through
online transactions, wages rise faster in a particular host economy, under-
mining its initial comparative advantage.  This forces distributional MNEs
to search a new low-wage location somewhere else.  Thus, the author can
posit that The Internet revolution will accelerate the pace of comparative
advantage recycling in labor-intensive manufactures from one host to still-
less-developed host countries or a host region down the hierarchy of coun-
tries.
What is perhaps more important, the Internet revolution makes labor-
intensive services into tradables.  Since labor migration across borders is
restricted, unlike exportable labor-intensive manufactures, service trade
used to be limited largely to tourism.  Information technologies all of a sud-
den created an undreamed-of opportunity for indirectly exporting labor
services.  Companies in high-cost Europe and U.S. are turning to relative-
ly low-cost skilled workers in English-speaking host countries such as
Ireland, India, the Philippines, and Caribbean nations; according to the
Business Week (August 28, 2000a), the next 10 to 15 years may see as
many as 90% of today’s American white-collar and clerical jobs out-
sourced to relatively labor-abundant host countries.6
In addition to the language factor, demography may be another key
determinant. On the whole, young people–or what the author calls a
“video-game generation” – are much faster in learning, and more comfort-
able with, information techniques. Mature advanced economies are usual-
ly handicapped by the aging population. Hence, a great deal of service
work will be outsourced over the Internet to developing countries. Some
call this “virtual migration” (Rand, 2000). 
It can be concluded that the Internet-assisted exports of labor services
are today’s equivalent of yesteryear’s textile exports, and the same
“Heckscher-Ohlin (Stolper-Samuelson) factor-price magnification (trade-
induced wage hike)” effect is equally observable (which is actually the
vital mechanism to compel the developing host economy to move up the
ladder of industrialization). The new round of labor-driven economic
development is thus in the making.
Ozawa: The Internat Revolution, Networking, and the “Flying Geese” 9
6
“Countries where English–the language of global commerce and the Internet – is spo-
ken will have the sharpest edge. That’s why Ireland, where the economy is now grow-
ing at 7.5% annually, has enjoyed an astounding turning around in the last several years:
Companies ranging from Citigroup to Microsoft were attracted by its pool of skilled
English speakers, plus generous tax breaks offered by the government. Indeed, Ireland
has become the world’s leading software exporter” (Business Week, Aug. 28, 2000b, pp.
182-3).
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Non-differentiated Smithian Industries
“Non-differentiated Smithian,” scale-driven, resource-intensive indus-
tries (such as steel, basic chemicals, and cement) are made increasingly
more conscious about, and eager to cater to, the needs of customers by the
Internet revolution.   A case in point is most vividly illustrated by the recent
experience of Mexico’s Cemex, the world’s third-largest cement company
after Holderbank of Switzerland and Lafarge of France:
Cemex’s biggest problem in an asset-intensive, low-efficien-
cy business was unpredictable demand.  Roughly half of its
orders were changed by customers, often just hours before
delivery.  Dispatchers took orders for 8,000 grades of mixed
concrete and forwarded them to six plants.  The phones were
often jammed with calls from customers, truckers, and dis-
patchers, resulting in lost orders and frustrated customers.
Then Cemex went digital, vastly reducing delivery and pro-
duction problems.  ...For starters, [management] linked the
company’s delivery trucks to a global positioning satellite
system so dispatchers could monitor the location, direction,
and speed of every vehicle.  That means Cemex can quickly
send the right truck to pick up and deliver a specific grade of
cement, or reroute trucks around congested traffic, or redirect
deliveries as last-minute change occur.  It reduced average
delivery times from three hours to 20 minutes. [Management]
reaped huge savings in fuel, maintenance, and payroll, since
Cemex now uses 35% fewer trucks to deliver the same
amount of cement.  And because it can guarantee delivery of
a perishable commodity product within minutes of an order,
it can charge a premium for it ... (Business Week, August 28,
2000b, pp. 93-94).
By way of information technologies, heavy and chemical industries
can thus focus on the logistics of distributing bulky, traditional/mundane
yet often customized products under a “real-time” flexible delivery system.
Differentiated Smithian Industries   
Differentiated Smithian industries are intensive in the use of parts,
components, and accessories.   Key parts and components (say, engines and
chassis in the automobile industry) are normally either produced in-house
or procured from closely affiliated suppliers because of their “asset speci-
ficity” nature.  Relational transactions thus exist on a long-term basis.  But
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most of other inputs are procured from independent suppliers under the
“just-in-time” delivery system. Given the already developed networks of
assembler-supplier relationships, no wonder that online connections
through the Internet (B2B) are developing rapidly in assembly-based
industries, facilitating procurement.  For example, the U.S. Federal Trade
Commission has  recently approved the establishment of a huge online
B2B marketplace for parts, called Covisint, by the Big three automakers,
GM, Ford, and DaimlerChrysler, which together make an annual purchase
of as much as $300 billion.  Nissan of Japan and Renault of France are also
parties to the exchange, and Toyota of Japan is reportedly negotiating.  The
FTC is apparently satisfied with its judgment that there would be no dan-
ger of collusion or other anticompetitive activity and that the new Internet
venture would result in huge cost savings, improved communication, and
faster product development.
In fact, the component-intensive, hence procurement-
dependent industries are expected to gain most from the
multinational B2B markets.  One study estimates that firms’
possible savings from purchasing online vary from 2 percent
in the coal industry [i.e., Heckscher-Ohlin type] to up to 40
percent in electronic components [i.e., differentiated
Smithian industries]. (Internet Economics, 2000, p. 65.)7
In other words, the more  procurement-dependent an industry is, the
greater the benefit of the Internet.  MNEs’ operations lead to multinati-
nal/global B2B markets.
In addition, since the differentiated Smithian industries, notably car
makers, are consumer (final user)-oriented compared to the nondifferenti-
ated Smithian industries which are engaged in producing capital goods and
intermediate goods, branded mobile Web/Internet B2C services are
increasingly being offered by top-line car makers, whereby customers can
have all sorts of links to motels/hotels, road maps, traffic information,
emergency services, and repair shops. 
Schumpeterian Industries
R&D-intensive Schumpeterian industries (e.g., biotechnology and new
pharmaceuticals).  The Internet revolution is expected to enhance efficien-
cies by facilitating communications and information exchange in research
7
“British Telecom claims that procuring goods and services online will reduce the aver-
age cost of processing a transaction by 90% and reduce the direct costs of goods and
services it purchases by 11% “ (Economist, April 1, 2000, p. 65).
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activities. If one considers how the Internet was born, they can easily
appreciate its significant impact on R&D-driven industries.  After all, the
U.S. defense department poured hundreds of millions of dollars into net-
work technology, including the world’s first large-scale network Arpanet,
which began operating in 1970 as the forerunner to the Internet.  The main-
frame computer is the center of an individual network, forming a highly
centralized system.  But such a system at a certain key research center is
highly vulnerable to total destruction by an enemy attack. The Internet was
designed and perfected as a military defense technology to form a dis-
persed but interconnected whole of separate individual networks of com-
puters at several research centers so that destruction of one subsystem
would not lead to any loss of vital information by making information con-
stantly “mobile” instead of being confined to one particular location.  At
the same time, this “virtual” integration of the research community results
in better exchanges of ideas and information to facilitate knowledge cre-
ation.  Starting in the early 1990s, Internet technology began to be active-
ly utilized as an infrastructure for commercial (civil) research-related com-
munication purposes.  
The first leading company to use information technologies most exten-
sively was Texas (Plano)-based Electronic Data Systems (EDS) Corp., the
computer-services unit of GM, which developed the world’s largest corpo-
rate data network in the mid-1990s, “linking 400, 000 desktop computers
and terminals, 95 data centers housing 142 mainframes, and 15,000 satel-
lite dishes in 30 countries,” and having “the capacity to store 49.7 trillion
pieces of data, 45 times the contents of the library of Congress” (Wall
Street Journal, Sept. 9, 1994.) 
There is a growing trend toward shifting R&D activities worldwide,
especially to the centers of excellence where agglomeration economies in
knowledge creation exist.  Cantwell (1989; 1995) and Cantwell and Janne
(1999), for example, observe that through international business opera-
tions, MNCs in a high-tech/R&D-based industry are not merely involved
in technology transfers and knowledge spillovers but more importantly are
increasingly engaged in new knowledge creation via a cross-border net-
work of R&D facilities.  By the very original nature of the Internet (that is,
to connect and integrate separate networks of computers into a larger whole
(an exchange for ideas)  for faster communication and information flows
and security among researchers), border-straddling knowledge production
is all the more facilitated.  What may be called a “R2R” (research-to-
research) alliance web is undoubtedly on the rise.   
Brought to you by | University of Queensland - UQ Library
Authenticated
Download Date | 10/7/15 3:35 AM
Ozawa: The Internat Revolution, Networking, and the “Flying Geese” 13
In short, all the four existing tiers of industries are increasingly
“wired” and connected with their customers, suppliers, business and
research affiliates and partners. Research efficiencies are expected dramat-
ically to improve thanks to the Internet. The emergence of the McLuhan
industries as the present new leading sector represents not so much a struc-
tural shift along the traditional linear progression (along the ladder of
industries) but rather a structural upgrading of the entire hierarchical struc-
ture of industries.  To use Pearce and Papanastassiou’s distinction between
two types of restructuring (1996), the Internet revolution is exerting a much
stronger “intraindustry restructuring” effect than an “interindustry restruc-
turing” on the FG pattern of structural upgrading.
III.  ENABLING FACTORS AND INFRASTRUCTURAL
REQUIREMENTS FOR THE “McLUHAN” STAGE 
As shown in Chart 1, each tier of industry is characterized by different
market structures and infrastructural services.  Unlike the previous stages
of economic growth, the “McLuhan” industry requires a proportionately
large dose of “intellectual capital, ” that is, knowledge which is accumu-
lated/stored in human brains, documents, computer discs, and any other
knowledge/information storage facilities – and more importantly, ideas
which are created by human imagination and inspiration. In this respect,
“McLuhan” goods are high-knowledge goods.  These characteristics are in
sharp contrast with the bottom-tier “Heckscher-Ohlin” industries that uses
“natural capital” (raw labor and natural resources) most intensively and
“physical capital” (such as a transportation system) as a support.
How fast and successfully the Internet revolution can occur in an econ-
omy depends on three groups of  key variables: (i) hard infrastructure, per
capita income, and leadership, especially at the initial phase of the Internet
revolution, (ii) institutional factors and language (English vs. non-English)
at the intermediate stages, and (iii) cultural factors at advanced stages
(Rand, 2000).
? Hard infrastructure essentially means information artifacts
(such as telecommunications facilities and equipment, com-
puters, mobile phones, etc.) that can be easily acquired
through imports if they are not produced at home.  Both
demand for and supply of information are a direct function of
per capita incomes.  Leadership and enthusiasm at state, cor-
porate, and individual levels are particularly crucial in
launching the Internet revolution.
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? Institutional factors such as regulations, legal framework, and
education system influence the adoption and outcome of
information technologies. English is currently the most
important language of the Internet world (as seen earlier),
since so much of online information is provided in English).
? Homogenous culture vs. stratified culture, vertical authority
relationships, meritocracy, trust, individualism vs. collec-
tivism all influence the spread of the Internet revolutions.    
IV.  FINANCIAL DIMENSION
One of the most impacted industries by the Internet revolution is
finance, which deals with intangible assets (money, credit, derivatives, risk
coverage, speculation, etc.) and whose transactions are highly information-
intensive, as well as information-sensitive. These characteristics are
amenable to the application of information technologies. All-Internet
(online) banks are now appearing to compete with traditional fixed-loca-
tion banks.
In addition to the fact that information technology drastically alters the
nature of financial businesses, finance itself is the vital part of the New
Economy. Technological progress itself–hence Internet-driven economic
growth – is now so closely tied to capital markets more than ever before.
The U.S. economy has been in the lucky loop/ virtuous circle of 
“information-related innovations–>productivity gains–>stock market
gains–>increased wealth–>consumption and investment–>productivity
gains–>increased wealth–>more information-related innovations–>
IPOs–>increased wealth, ”resulting from the synergistic interactions
between the real economy and wealth creation.  Michael Mandel (2000)
succinctly captures the essence of this synergy: “if technology is the
engine for the New Economy, then finance is the fuel.”
Since the McLuhan stage being so new and having occurred first in the
United States, a unique New Economy model of growth specific to the pre-
vailing conditions in the U.S. has come into being.   This modus operandi
can be summed up as what I characterize as a “quadri-layer dependence on
capital markets:”
? At intra-firm (micro-micro) level, information workers at
startups can no longer be considered costs but assets.  They
provide intellectual capital in exchange for stock options –
that is, they are knowledge creators themselves and investors
in–financiers of – their own knowledge.  Workers themselves
GLOBAL ECONOMY QUARTERLY14
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are capitalists.   For this incentive system to work, vigorous
stock markets are the sine qua none for healthy investment
returns;
? At firm level, Internet startups need venture capital and suc-
cessful IPOs to finance corporate growth – hence, a heavy
reliance on capital market; 
? At economy level, as described above, the lucky loop of syn-
ergy between the real economy (innovations, productivity
growth, and high employment) and capital markets (stock
market gains) is at work;
? At supra-national level, U.S. capital markets have been sup-
ported by huge inflows of money from overseas (i.e., capital
account surplus), that is accompanied with an equally huge
deficit on the current account.
Some consider this U.S.-style model of a New Economy structurally
unstable and untenable in the long run.  Three weaknesses stand out.  First,
an income gap widens between knowledge workers and run-of-the-mill
workers.  Second, the U.S. economy is vulnerable to a sudden reversal of
capital flows.  Third, “the Old Economy business cycle, led by housing and
autos, is being replaced by the New Economy tech cycle, driven by finan-
cial markets,” and the latter’s downturn may be deeper and more pervasive
than its Old Economy counterpart (Mandel 2000).  Indeed, other countries,
in particular the EU and Japan, are in a serious quandary as to whether to
adopt the U.S. model or to create whatever new model suitable for their
own socio-economic needs. 
V.  SUMMING UP
The Internet revolution is now upon us.  It has introduced a New
Economy to challenge the Old Economy and its institutional setup.  How
the Internet revolution exerts wide-ranging repercussions to the entire
economy and its growth path is a critical issue that needs to be examined.
This article takes a first crack at the issue in terms of the reformulated FG
paradigm of structural change by framing  a newly emerged tier of indus-
tries as the McLuhan stage of growth.  Within this framework, the arrival
of the information industry can thus be depicted as today’s leading growth
sector whose modus operandi encompasses both the real economy and the
financial world and exploits their inter-sectoral synergies, as is reflected in
the recent U.S. prosperity driven by Internet-based innovations.
Ozawa: The Internat Revolution, Networking, and the “Flying Geese” 15
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DO CAPITAL-IMPORTING COUNTRIES 
REALLY GROW FASTER?
Hendrik Van den Berg
Joshua J. Lewer
This study is an empirical test of the hypothesis, suggested by
Mazumdar (1996) and Lee (1995), that, ceteris paribus, a country that
imports capital goods and exports consumption goods will grow faster
than a country that exports capital goods and imports consumption
goods. Using unpublished data acquired from the United Nations, a
time-series variable is constructed that reflects the import and export
shares of capital goods relative to consumption goods. This variable is
added to two standard growth regressions and apply panel data for 27
countries over the 36-year period from 1962 to 1997. The statistical
results clearly support the hypothesis. The implications are clear: since
developing countries’ comparative advantage causes them to be net
importers of capital goods, international trade increases the economic
growth of developing economies more than it increases the growth of
developed economies, who tend to be net exporters of capital goods.
Free trade promotes convergence.
I.  INTRODUCTION
International trade theory provides a solid foundation for reviewing the
static gains from trade and the losses from protectionism. Unfortunately,
international trade theory provides less guidance for understanding the
large dynamic effects of trade that have been confirmed by the many sta-
tistical tests of the relationship between international trade and economic
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growth.1 The development of a dynamic trade theory has been progressing
rapidly, however.  
Baldwin (1992) contributed to the theoretical analysis of trade and
growth by linking international trade to Solow’s neoclassical growth
model.  Baldwin showed that the total effect of trade liberalization is the
sum of the traditional static gain in efficiency and “medium run” dynamic
gains brought about by trade’s effect on the economy’s steady-state equi-
librium.  In accordance with the Solow growth model, a shift in the steady
state causes “transitional” growth as the economy moves to a new equilib-
rium. Mazumdar (1996) qualifies Baldwin’s findings by noting that the
extent of medium-run growth depends on whether a country imports most-
ly consumer goods or capital goods.2 The logic of Mazumdar’s qualifica-
tion is simple: The medium-run transition in the Solow model is related to
the process of capital formation, and the price of capital relative to con-
sumer goods depends critically on whether capital is an import good or an
export good. The potential importance of Mazumdar’s qualification, espe-
cially for developing economies that have switched to an export-oriented
model of development, requires that this hypothesis be tested.  
Mazumdar’s hypothesis can also be seen as a test of an alternative
hypothesis suggested by Lee (1995). Unlike Baldwin and Mazumdar, who
based their analysis on the Solow growth model, Lee appealed to the recent
models of endogenous growth.  Specifically, he based his reasoning on the
investment externalities model and concluded that a capital-importing
country would gain from trade because the fall in price of capital would
increase the growth-enhancing investment externalities. It should be appar-
ent that both Mazumdar’s and Lee’s hypotheses suggest that developing
economies, which are likely to be net importers of capital goods, will,
ceteris paribus, gain more from trade than developed economies. 
The purpose of this study is to advance the understanding of the rela-
tionship between trade and growth by testing the hypothesis that the growth
effects of trade depend on what a country exports and imports. Two differ-
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1 The most comprehensive survey of static trade theory is Irwin (1996), but there is no
comparable survey of dynamic trade theory.  There have been many empirical studies
testing the relationship between trade and growth; often-referenced articles include:
Michaely (1977), Krueger (1980), Feder (1982), Ram (1983), The World Bank (1987),
Salvatore and Hatcher (1991), Baldwin (1989, 1992), Dollar (1992), Levine and Renelt
(1992), Dodaro (1993), Greenway and Sapsford (1994), Van den Berg and Schmidt
(1994), Sachs and Warner (1995), Lee (1995), Sala-I-Martin (1997), Edwards (1998),
and Frankel and Romer (2000).
2 Mazumdar (1996), p. 1329.
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ent regression equations are used: the first equation is derived from the tra-
ditional Cobb-Douglas production function that relates the growth of out-
put to the growth of capital and labor.  The second equation regresses the
growth of per capita GDP on the growth of factors that include human cap-
ital, similar to the well-known Mankiw, Romer and Weil (1992) and Levine
and Renelt (1992) growth regressions.  In both cases, the panel data con-
firm Mazumdar’s and Lee’s hypotheses.
II.  THE EMPIRICAL APPROACH
Most empirical studies of trade and growth have specified linear
regressions based on the neoclassical production function and added a vari-
able for international trade.  For example, the typical regression has the
form
GRGDP = a0 + a1GLABOR + a2GCAPITAL + a3GTRADE, (1)
where GRGDP is the growth of real GDP, GLABOR and GCAPITAL are
the growth rates of the principal factors of production, and GTRADE is
some measure of the level or growth rate of international trade.  The study
tests whether the composition of trade has an effect on a country’s rate of
economic growth by incorporating trade’s affects on both savings and
depreciation into equation (1).  As Solow does in his growth model, this
study specifies the change in capital as
∆K = I - δK, (2)
where I is investment and δ is the proportion of the capital stock that depre-
ciates each period.  Dividing equation (2) by capital, K, yields the growth
rate of capital:
GCAPITAL = I/K - δ. (3)
Substituting this equality into regression equation (1) yields
GRGDP = a0 + a1GLABOR + a2(I/K) + a3(δ) + a4GTRADE. (4)
According to Mazumdar (1996), if a country exports capital, the cost
of capital will rise and, thus, the rate of depreciation in terms of consump-
tion goods will rise and dampen the medium-run gains.  However, when a
country imports capital goods, the costs of covering depreciation will fall
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and medium-run growth will be even greater than Baldwin and the Solow
growth model suggest.  Mazumdar’s hypothesis can be tested by entering
a proxy for depreciation in equation (4). Such a proxy should reflect the
cost of capital. 
A proxy is constructed using the United Nation’s “Standard
International Trade Classification” (SITC). Specifically, the variable
COMPO is defined as
COMPO = capital exports / consumption exports * (imports + exports).    (5)
capital imports / consumption imports                 GDP
Notice that COMPO is composed of two terms. The first term in
essence shows a country’s comparative advantage. For example, if the first
part of equation (5) is greater than one, then the capital-consumption export
ratio is greater than the capital-consumption import ratio, and the country
is a net exporter of capital goods relative to consumption goods.  This is the
case for many developed economies. On the other hand, if the first term is
less than one, then the country is a net importer of capital goods, which is
common for developing economies. A detailed description of this first term
can be found in the Data Appendix. The second term in equation (5) meas-
ures the level of external activity in an economy; therefore, COMPO rep-
resents a country’s comparative advantage which has been adjusted for the
relative importance of international trade in the overall economy. The
rationale for this latter adjustment is that international trade composition is
expected to have a relatively stronger effect for those economies with rela-
tively large levels of international trade.
Substituting COMPO in for depreciation in equation (4) and adding a
time trend to capture technology produces the first regression model:3
GRGDP = a0+a1GLABOR+a2(I/GDP)+a3(COMPO)+a4GTRADE+a5t. (6)
The effect of the composition of trade on Mazumdar’s medium-run
growth and Lee’s long-run external growth effects is captured by  the coef-
ficient a3.  The short-run static gain from trade as well as any other long-
run growth effects not explicitly related to the composition of trade are cap-
GLOBAL ECONOMY QUARTERLY22
3 The authors proxied I/K with I/GDP, a common practice in the empirical literature
given the lack of data on true capital stocks.  The use of I/GDP implies that the coeffi-
cient represents the marginal product of capital, not the income share of capital as sug-
gested by the Cobb-Douglas neoclassical production function.  For a discussion of the
common use of I/GDP in place of I/K, see, for example, Balasubramanyan et al. (1996). 
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tured by a4, the coefficient for GTRADE.4 If the composition of trade does
not influence the growth of real GDP, then a3 will be statistically insignif-
icant. Mazumdar’s and Lee’s hypotheses are supported if a3 is negative and
significant. 
III.  STATISTICAL METHODOLOGY
Most empirical studies of economic growth have used cross-section
regression analysis. The shortcomings of cross-section analysis are well
known, and they include the likelihood of omitted variable bias because
country-specific factors are not included, the likelihood that the production
functions are not identical across all countries, and the need to use period
averages in order to minimize random fluctuations inherent in single obser-
vations. The latter procedure is problematic when data is nonstationary
over the period selected because a nonstationary series cannot really have
a mean.  
Some authors have used time-series analysis instead of cross-section
analysis because time-series analysis has developed methods to deal with
nonstationary variables.5 But, time- series analysis is unable to exploit the
effects of the often-large differences in variables between countries.  The
solution is to use panel data.6 The study uses the “fixed effects” model
rather than the “random effects” model, which allows the authors to cap-
ture country-specific differences through dummy variables while implicit-
ly assuming that the coefficient estimates for the included variables are
identical across all the countries. The estimation procedure also permits
heteroskedasticity, i.e., it allows the error terms to vary on across the very
diverse group of countries in the sample. Finally, the estimation methods
compensate for autocorrelation.  
The sample of 27 countries was determined by the availability of data
for the 36-year period running from 1962 through 1997.  Many economies
did not start reporting external trade statistics in SITC format until well
after 1961. Moreover, many developing countries did not exist at the
beginning of the time series. Wishing to capture as much of world trade as
Van den Berg and Lewer: Do Capital-Importing Countries 23
4 Many authors have also described trade's potentially long-run effects; see for exam-
ple, Dollar (1992), Dornbusch (1993), Edwards (1992, 1993, 1998), Lee (1995), Romer
(1994), Ruffin (1993), Smith (1976), and Van den Berg (1996).
5 See, for example, Salvatore and Hatcher (1991), Dodaro (1993), Greenway and
Sapsford (1994), Van den Berg and Schmidt (1994), and Van den Berg (1996, 1997). 
6 See Mundlak (1978) for a detailed analysis of panel data.
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possible without biasing the sample too much toward the developed
economies of Europe and North America, the authors picked the countries
with the largest value of international trade (i.e. the sum of imports and
exports relative to GDP) in each respective region. With this criterion, a
total of 27 countries were assembled covering the time period of 1962-
1997 that is believed to offer some regional significance. The developed or
OECD economies include seven European economies, Belgium, France,
Germany, Italy, Netherlands, Spain, Switzerland, and the United Kingdom,
plus Australia, Canada, Japan, and the United States.  Latin America’s “big
seven” economies of Argentina, Brazil, Chile, Colombia, Mexico, Peru,
and Venezuela were selected.  The principal South Asian traders are India
and Pakistan.  The Southeast Asian countries for which data was available
were Indonesia, Korea, Malaysia, Philippines, Taiwan, and Thailand.7
Unfortunately, the continent of Africa could not be represented in this
study because adequate time-series data to construct the COMPO variable
was not available for any of the African countries.
Using equation (6), the authors “stacked” only those countries whose
variables were all stationary in levels throughout the time-series or whose
nonstationary variables were cointegrated. Thus, all variables are in levels
for all the countries in the panels.  Because stationarity test are known to
be very weak, both the Augmented Dickey-Fuller (ADF) and the
Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) method were employed
to test for the presence of a unit root. Fifteen countries satisfied the criteria
for inclusion in the panel using the KPSS test plus the Johansen-Juselius
test for cointegration, but only eight countries could be included in the
panel using the ADF tests. Thus both panels were run separately in order
to see if the results were similar and, thus, robust to the choice of unit root
test.  See the footnotes in Table 1 for the lists of the countries in each case. 
IV.  RESULTS FOR GROWTH OF REAL GDP EQUATION
Table 1 summarizes the statistical results. Recall that the COMPO
variable is constructed in such a way that Mazumdar’s hypothesis is con-
firmed by a negative coefficient.  In both the KPSS and ADF cases, the
coefficient for the COMPO variable is negative and significant at the 95%
level.  Interpretation of the value of the COMPO coefficient is difficult
GLOBAL ECONOMY QUARTERLY24
7 The authors did not include city-states Hong Kong and Singapore because their
exports/GDP ratios misleadingly distort the COMPO variable; as major transshippers,
Hong Kong and Singapore's trade data give a biased picture of their true capital and
consumption imports and exports.
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because the variable is in ratio form.  Other estimates show that I/GDP and
GTRADE are positive and significantly related to the growth of real GDP.
Another observation is that the time trend is significantly related to real
GDP growth in the KPSS case. One obvious explanation for its negative
impact is that it is catching the overall slowdown in technology growth that
has occurred since the oil shocks of 1972-73. 
Next, the group of countries with stationary variables or cointegrated
nonstationary variables were divided into regional groupings.  Tables 2 and
3 present the results.  The coefficients for the COMPO variable are again
negative for all regions, and significant everywhere except in Latin
America in the KPSS case.  Latin America’s relatively more restrictive
trade policies may explain why Latin America’s COMPO coefficient is the
largest, yet insignificant.  Unfortunately, the study could not test regression
(6) for the Latin American region using the ADF unit root test results
because no countries exhibited either stationary variables or fully cointe-
grated non-stationary variables.
V.  PER CAPITA GDP GROWTH REGRESSION
The second regression equation is a variation of Mankiw, Romer and
Weil’s (1992) augmented Solow equation that allows for convergence.  The
production function for this model is
Y(t) = K(t)aH(t)β[A(t)L(t)]1-a-β, (7)
where Y is GDP, K is capital, L is labor, A is the level of technology, H is
the human capital stock, α is capital share’s of income, and β is human cap-
ital’s share of income.  It is assumed that there are decreasing returns to all
capital, α + β < 1. Output per effective worker is obtained by dividing both
sides of equation (7) by A(t)L(t).
Using this production function as the foundation, conditional conver-
gence was incorporated by including an initial level of per capita income
term.  Because a time series approach was used, the initial level of income
for each period is the previous period’s income level.  This is called vari-
able PCYt-1. The inclusion of COMPO and GTRADE are then added to test
the importance of the composition of trade and the external sector’s influ-
ence on per capita income growth. Specifically, the second equation of
interest is
GPCY = a0+a1PCYt-1 + a2(HUMAN) + a3(I/GDP) + a4(COMPO) +
a5GTRADE + a6t, (8)
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where GPCY is the growth of per cpita GDP and HUMAN, a proxy for
human capital, is equal to the number enrolled in secondary education
divided by population aged 10-19.  In estimating equation (8), the authors
repeat the methodology of using only those countries whose variables are
either all stationary in levels throughout the time-series or whose nonsta-
tionary variables are cointegrated.  Again, this criterion substantially
reduces the sample size in both the ADF and KPSS cases, but it ensures
that estimation does not yield “spurious” and misleading results that often
take place when using variables with mixed integration order. 
VI.  RESULTS FOR THE GROWTH OF PER CAPITA GDP
EQUATION
Table 4 presents the results for the nine ADF countries and eighteen
KPSS countries (refer to footnotes in Table 4 for the lists of the countries
in each case).  The COMPO variable is again confirming Mazumdar’s
hypothesis with negative and significant results at the 95 percent level for
both cases.  Moreover, the growth of trade is positive and significant at 95
percent level in both cases, but the investment-GDP ratio is only significant
for the ADF case.  The negative and significant result for the lag of per
capita income, PCYt-1, suggests that there is conditional convergence.
Tables 5 and 6 present the results from dividing the countries exhibit-
ing all stationary variables and cointegrated nonstationary variables into
regional groupings.  Again, the coefficients for the COMPO variable are
negative for all regions, and significant in five of the six regional cases.
The coefficient on international trade is positive in all cases, and significant
in four of the six cases.  Thus, international trade is positively related to
economic growth for all countries, but trade has a greater effect on growth
when a country is a net importer of capital goods than when a country is a
net exporter of capital goods.
The size of the coefficient is once again much higher for the group of
Latin American economies.  This result may be due to the large disparities
between domestic and free trade price levels that existed under the import
substitution policies in place during the first two decades of the time-series
and large readjustment after trade liberalization in the 1980s. Overall, the
regression results for the per capita growth equation (8) support the hypoth-
esis that capital-importing countries grow faster than capital-exporting
countries. 
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VII.  SOME IMPORTANT IMPLICATIONS
It was found that the composition of trade influences a country’s rate
of economic growth has some important implications for trade policy in
developed and developing economies.  Note first that Figure 1 clearly
shows that the composition of trade varies with countries’ levels of per
capita real income.  The positive correlation between average real per capi-
ta GDP over 1962- 1997 and the COMPO confirms what has so often been
assumed by development economists, namely that low-income economies
tend to be net importers of capital goods and net exporters of consumption
goods.  If this observation is combined with the statistical results showing
that importers of capital goods grow faster than exporters of capital goods,
the logical conclusion is reached that free trade will permit developing
economies to “catch up.”
The results of the empirical tests could help to explain the rapid
income convergence of the outward-oriented Asian Tigers, countries that,
at least in their earlier years of rapid development, tended to specialize in
exports of labor-intensive consumer goods while importing large amounts
of capital goods from the U.S., Japan, and other developed economies.  It
could also explain the lack of convergence by the import-substituting
economies of Latin America, Africa, and South Asia that declined to
exploit their comparative advantages by intentionally limiting the role of
trade in their economies.  In a more general sense, the results refute the
claims of the many “structuralist” critics of international trade who have
suggested that free trade would condemn developing countries to low-tech-
nology industries and, consequently, slow economic growth.  To the con-
trary, the analysis shows that international trade will lead to convergence.
VIII.  SUMMARY AND CONCLUSION
The purpose of this article is to test the hypothesis suggested by
Mazumdar (1996) and Lee (1995), namely that a country’s rate of eco-
nomic growth is influenced by whether it is an importer of capital goods or
an exporter of capital goods.  Specifically, according to Mazumdar (1996),
a net importer of capital goods will enjoy a reduction in the price of capi-
tal, which lowers the cost of replacing depreciated capital and therefore
raises the steady state equilibrium in the Solow growth model.  And, as
emphasized by Lee (1995), increased investment driven by lower- priced
imports of capital goods provides technological externalities that raise the
long-run rate of economic growth.  The study used Mazumdar’s insight to
modify a standard “sources of growth” equation by breaking the growth of
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capital into total investment minus depreciation, where the latter is proxied
by a measure of capital goods imports relative to capital goods exports.
Using panel data for 27 of the major trading economies in North America,
Asia, Europe, and Latin America and the years 1962-1997, two forms of
the modified sources of growth equation were estimated.  The results con-
sistently support the hypothesis that countries that are net importers of cap-
ital goods grow faster: The coefficient of the composition of trade variable
has the correct sign in all regressions, and it is significant in all four ver-
sions of the full panel and in nine out of 11 regional panels.  The results
therefore confirm that the relationship between international trade and eco-
nomic growth is, in part, dependent on the composition of trade.  Other
aspects of trade also have a positive effect on economic growth, of course,
as evidenced by the statistically significant values of the overall trade vari-
able in the panel regressions.  
Over the years, many writers have suggested that what a country
imports and exports has important growth implications.  The study’s results
specifically suggest that, contrary to what was a popular belief in import-
substituting developing economies, letting comparative advantage dictate
developing countries’ concentration on exports of technologically-simple
consumption goods while importing the more sophisticated consumer
durables and capital goods is a growth maximizing policy.  In fact, a poli-
cy of free trade will lead to convergence.  By importing capital goods at
lower costs, developing countries achieve higher steady-state growth equi-
libria and enjoy greater growth-enhancing technological externalities,
which provides them with a distinct growth advantage over the capital-
exporting developed economies. 
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APPENDIX A: DATA SOURCES
The International Monetary Fund’s International Financial Statistics
(IFS), CD-ROM version, January 1999, was the source for GRGDP (series
99b.c), I/GDP (GFCF series 93ee.c divided by 99b.c), GTRADE (Imports
series 98c.c plus Exports series 90c.c), GPCY and PCY (series 99b.c and
99z), and WPI (series 63) as the deflator.  HUMAN comes from various
years of UNESCO’s Statistical Yearbook on education (number enrolled in
secondary education) and the United Nation’s Demographic Yearbook
(population aged 10-19).  The historical data for the labor force, employ-
ment plus unemployment, is also from the IFS’s CD-ROM (series 67.d).
Unfortunately, most developing countries’ labor force data is contempo-
rary, usually only going back to the early to mid 1980’s.  To complete their
series, the labor force series was extended with Summers and Heston
(1991).  Taiwan is not officially recognized by the U.N., therefore, no
national and SITC data was provided.  The authors instead used Taiwan’s
Taiwan Statistical Data Book, which fortunately provided all of the neces-
sary information. 
APPENDIX B: CONSTRUCTING THE COMPO VARIABLE  
The unpublished COMPO variable data comes from the United
Nation’s COMTRADE database.  The United Nations compiled interna-
tional trade data in SITC format starting in 1961 in an effort to classify all
commodities entering into external trade.  Therefore, creating a way to
compare foreign trade statistics.
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In 1971 the United Nations began supplementing the summary data
already compiled in SITC format with the “Classification by Broad
Economic Categories (BEC).” The BEC classifies the statistics of external
trade according to its “end-use.” Using the BEC formula, an individual can
rearrange the categories to arrive at approximate aggregates for the three
basic Systems of National Accounts (SNAs) (i.e. capital, intermediate, and
consumption good).  The three BEC aggregates are made up of the sum of
the following categories:
1.Capital Goods:
41 Machinery and other capital equipment (except trans
port)
521 Transport equipment, industrial
2. Intermediate Goods:
111 Food and Beverages, Primarily, Mainly for Industry
121 Food and Beverages, Processed, Mainly for Industry
2 Industrial Supplies Not Elsewhere Specified
31 Fuels and Lubricants, Primary
322 Fuels and Lubricants, Processed (Other than Motor 
Spirits)
42 Parts and Accessories for Machinery and Other 
Capital Eq (Exclude Transport)
53 Parts and Accessories for Transport Equipment
3. Consumption Goods:
112 Food and Beverages, Primary, Mainly for Household 
Consumption
122 Food and Beverages, Processed, Mainly for Household 
Consumption
522 Transport Equipment, Non-Industrial
6 Consumer Goods Not Elsewhere Specified
Specifically, COMPO is equal to the following ratio:
COMPO = (41E + 521E) / (112E + 122E + 522E + 6E) * (exports + imports), (B1)
(41I + 521I) / (112I +122I +522I + 6I)                       GDP
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CROSS-COUNTRY EVIDENCE ON CAPITAL
ACCOUNT LIBERALIZATION AND 
ECONOMIC GROWTH
Robert Krol
This paper examines the impact of capital account openness on long-
run economic growth, controlling for a country’s level of financial
development.  The capital account openness indicator measures the
presence and intensity of international financial controls.  OLS and
instrumental variable results are presented.  The instrumental variables
take into account the origin of a country’s legal system.  The results
show that open capital accounts promote long-run economic growth.
I.  INTRODUCTION
Financial problems in Asia have led some economists to suggest that
controls be placed on short-term capital flows (see Bhagwati, 1998 and
Rodrik, 1998).  This position is re-enforced by the fact that the empirical
literature has provided mixed evidence on the link between capital account
liberalization and faster economic growth.
This article addresses three problems that have clouded the cross-sec-
tional empirical work on this issue.  First, attempts to measure internation-
al financial openness generally use all-or-nothing indicators of capital con-
trols (see Grilli and Milesi-Ferretti, 1995 or Rodrik, 1998).  In most cases,
liberalization of the capital account is a gradual and sequential process. The
analysis in this article uses a measure of capital account openness devel-
oped in Quinn (1997) that better captures the uneven nature of the liberal-
ization process.1
Second, the opening of the capital account is often accompanied by
domestic financial market liberalization.  Domestic financial market liber-
alization results in a more developed financial system that, itself, has been
39
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linked to faster economic growth.2 In order to ensure that the analysis iso-
lates the impact of international liberalization on economic growth, the
level of financial development should be taken into account.
Third, capital controls may be endogenous to the measures of eco-
nomic growth they are trying to predict. The possible endogenous nature of
capital controls can be dealt with using instrumental variables.
This study estimates cross-country growth regressions to determine the
impact of capital account liberalization and economic growth. The cross-
country regressions follow Barro (1991). Alternative measures of econom-
ic growth are regressed on Quinn’s international financial openness index,
financial development indicators, and other control variables.
The OLS regression estimates indicate that capital account liberaliza-
tion generally has a significant, positive impact on both output growth and
productivity growth.  Capital account liberalization does not appear to sig-
nificantly influence a third measure of growth – a country’s capital stock
per worker.
It is possible, however, that capital controls are endogenous with
respect to economic growth. This can bias the estimated impact of capital
account liberalization and economic growth. To deal with this, the origin of
a country’s legal system is used to instrument capital account openness.
Results from instrumental variable estimates indicate a significant positive
relationship between capital account liberalization and all three measures
of economic growth.
II.  CAPITAL ACCOUNT LIBERALIZATION AND ECONOM-
IC GROWTH
The removal of restrictions on international capital flows can influence
the performance of an economy in a number of ways.  Liberalization has
the potential to lower the cost of capital, increase risk sharing, raise finan-
cial market liquidity, and improve the efficiency of the financial sector of
the economy. These changes introduced by liberalization can increase
investment, change the type of investments undertaken, increase produc-
tivity, and accelerate economic growth.
There are also potential problems associated with capital account lib-
eralization. These problems include a possible worsening of information
GLOBAL ECONOMY QUARTERLY40
1 Another exception is Levine and Zervos (1998a) who use asset pricing model errors
to measure capital account restrictions. 
2 See Levine (1997) or Krol and Ortenzi (1998) for literature reviews on the relation-
ship between financial development and economic growth.
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asymmetries and adverse selection problems, less saving, herding by for-
eign investors, and contagion between markets.3
Henry (2000a and 2000b) and Stulz (1999) argue that liberalization of
equity capital flows should increase investment and, therefore growth, by
lowering the cost of capital.4 Using a standard stock market valuation
model, they show that the cost of capital should fall following liberaliza-
tion for three reasons. First, greater risk sharing by investors lowers the
equity premium on a country’s stocks.  Second, greater capital inflows
increase stock market liquidity.  Third, greater capital inflows increase the
supply of loanable funds, lowering the country’s risk free interest rate.  As
a result of these changes, stock market valuation rises compared to the
price of capital, increasing investment by firms. The greater investment
leads to faster economic growth.
Obstfeld (1994) uses a stochastic endogenous growth model to show
that integrating a country’s capital market into the world capital market
results in a higher steady-state growth rate. He introduces two types of cap-
ital into the model; one type is risk-free while the other is risky. The key to
the model is the fact that the expected rate of growth is an increasing func-
tion of the amount of a country’s wealth invested in the risky (high-return)
capital.
When the economy is integrated into the world capital market, indi-
viduals can now hold the risk-free asset and a world portfolio of risky
assets. Assuming that the returns on risky assets are not perfectly correlat-
ed globally, the total risk is lower compared to holding only the domestic
risky asset. World portfolio diversification allows investors to hold a larger
portion of high-return risky assets (including more of the risky domestic
asset). As a result, steady-state growth is higher. International intergration
of financial markets can raise total investment and alter the composition of
that investment. Both changes increase economic growth.
There is evidence that elimination of capital controls works to increase
financial market liquidity and that financial market liquidity is linked to
faster growth. In order for financial markets to allocate capital efficiently,
the cost of trading must be low.  Low transaction costs associated with trad-
ing equities reduces the disincentives associated with long-term investing.
When financial markets are liquid, investors who need cash can easily sell
Krol: Cross-Country Evidence on Capital Account Liberalization 41
3 See Mishkin (1996), Obstfeld (1998), IMF (1998), and Krol (2001) for a general dis-
cussion on how capital account liberalization can influence the economy.
4 Also, Bekaert and Harvey (2000) provide evidence that the cost of capital declines fol-
lowing liberalization.
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their stake in long-term investment projects. As a result, more long-term
projects that pay a higher return are financed. When restrictions on capital
flows are reduced, Levine and Zervos (1998a,1998b) show that stock mar-
ket liquidity increases. They also show that stock market liquidity is linked
to faster economic growth.
Finally, liberalization and the resulting elimination capital market con-
trols can increase economic growth by improving the efficiency of a coun-
try’s financial system, and the resulting allocation of capital.  Levine
(1997,1999), Demirguc-Kunt, Levine, and Min (1998), and Claessens,
Demirguc-Kunt, and Huizinga (1998) argue that international liberalization
increases competition in the financial sector.  This leads to improved effi-
ciency and the improvement of banking skills and technology.  Financial
institutions and markets are better able to carry out their important inter-
mediation function.  As a result, capital is used more efficiently and growth
increases.
III.  RESULTS FROM PREVIOUS EMPIRICAL STUDIES 
Empirical evidence on the impact of capital account liberalization on
economic growth is mixed. Cross-sectional studies by Rodrik (1998) and
Quinn (1997) add a capital account liberalization indicator to a growth
regression model as in Barro (1991).5 Panel data studies by Henry (2000a
and 2000b) and Bekaert, Harvey and Lundblad (2000) use an event study
approach to determine the impact of capital account liberalization on eco-
nomic performance. These studies first identify the liberalization date; then
compare the economic performance before and after liberalization.  Grilli
and Milesi-Ferretti (1995) and Levine and Zervos (1998a), while not event
studies, represent two panel studies that use alternative capital account lib-
eralization indicators to examine the impact of capital account openness on
economic growth. 
The method used to measure capital account liberalization varies
across studies. With the exception of Quinn (1997) and Levine and Zervos
(1998a), indicators of capital account liberalization are constructed as all-
or-nothing variables. The capital account liberalization indicator is either a
discrete dummy variable or a particular date.  However, the process of lib-
eralization is often a gradual, stop-and-go process.6 All-or-nothing indica-
GLOBAL ECONOMY QUARTERLY42
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6 See Johnston, Darbar, and Echeverria (1997) for a description of the sequential nature
of the liberalization process in Chile, Indonesia, Korea, and Thailand. 
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tors cannot do an adequate job capturing the liberalization process of most
countries.
Henry (2000b) uses a panel data set for 11 emerging economies with a
time span that starts in the late 1970s and ends in the early 1990s.7 He uses
three sources of information to identify the date of liberalization.  When
available, official liberalization policy announcement dates are used. A sec-
ond measure is the date on which foreigners were permitted to purchase
shares in country mutual funds.  The third indicator is the observation of a
10 percent or larger increase in the International Finance Corporation’s
investability index (which measures the market capitalization of stocks
owned by foreigners divided by total market capitalization). While each
represents useful information on international financial liberalization, each
is an all-or-nothing measure that focuses solely on equity markets.
After controlling for other possible country reforms, business cycle
conditions, and other domestic fundamentals, Henry finds the average
growth in private investment in the three years following liberalization to
be 22% above the sample average. This increase is statistically significant. 
Bekaert, Harvey and Lundblad (2000) conducted an event study on the
impact of liberalization on economic growth. They examined the impact of
equity market liberalization on growth using a panel data set comprised of
30 countries and covering the years from 1980 to 1997. Four discrete meas-
ures of international liberalization of equity markets are constructed simi-
lar to those used by Henry.  The first measure is the official liberalization
date. They also use the date of the introduction of country funds and the
date of initial trading of American Depositary Receipts as alternatives to
the official date.  The forth measure is a statistical test for a break in capi-
tal flows measured by the share of U.S. stock ownership relative to market
capitalization for each country in the sample.
After controlling for macroeconomic conditions and financial system
development, Behaert, et. al. found that average real economic growth
increases between 1% and 2% per year following liberalization. This
increase is statistically significant.
Levine and Zervos (1998a) sample 47 countries for the period from
1976 to 1993.  They take a more flexible asset pricing approach to assess
international financial market integration.  If stock markets are perfectly
integrated, arbitrage will equalize expected rates of return between coun-
tries.  Deviations away from this equilibrium (as measured by ICAPM and
Krol: Cross-Country Evidence on Capital Account Liberalization 43
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IAPT) can serve as a measure of market segmentation due to capital con-
trols.8
While the Levine and Zervos method is a more flexible approach to
assessing international financial market integration, it introduces three
additional problems. First, Levine and Zervos acknowledge the joint nature
of their hypothesis.  Rejection may be due to capital controls or failure of
the two asset pricing models to correctly price assets.  Second, model bias
may produce misleading estimates of international stock market integra-
tion.  Korajczyk (1996) argues that regime changes are likely to cause large
short-run pricing errors.  That is, asset-pricing relationships may change
(becoming less reliable) in the short-run, just as countries vary capital mar-
ket openness.  Third, this approach examines only stock market integration.
Broader measures might generate different results.
Levine and Zervos use four alternative dependent variables to measure
economic growth – average real per capita GDP growth (output growth),
per capita capital stock growth (capital formation), productivity growth,
and private saving/GDP. They regress the alternative economic growth
measures on financial development indicators, their measure of financial
market integration, and other control variables standard to the empirical
growth literature.
In constructing the panel data, they divide the sample at 1985 and aver-
age the data for each sub-period.  This results in two observations per coun-
try.  They find that international capital market integration had a positive,
but insignificant impact on economic growth.9
Grilli and Milesi-Feretti (1995) examined panel data on 61 countries
for the period from 1966 to 1989. To remove short-run fluctuations in the
data, all variables other than the financial dummy variables were included
in the regression as five-year, non-overlapping averages.
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8 Levine and Zeros use two models, the capital asset pricing model and the arbitrage-
pricing model to measure expected stock returns.  Since each model measures expect-
ed rates of return, the errors measure deviations from complete international integra-
tion. Using monthly firm-level data from 24 countries, benchmark portfolios are con-
structed.  The return on each asset for each month is then regressed on the benchmark
portfolio.  The regression intercept serves as an estimate of the stock pricing error, or,
the degree of stock market segmentation.  If markets are perfectly integrated, then the
intercept should equal zero.   For each country, the absolute values of the intercepts for
each stock are averaged together to produce an overall measure of international inte-
gration.
9 Data limitations for estimating the asset pricing models reduced the sample size to 24
countries.
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Grilli and Milesi-Ferretti use information from the summary table of
the I.M.F.’s Annual Report on Exchange Arrangements and Exchange
Restrictions to construct three capital control dummy variables. Each
dummy variable takes on a value of one if restrictions are in place and a
value of zero otherwise. The first variable measures restrictions on pay-
ments on capital account transactions. The second measures restrictions on
payments on current account transactions. The third dummy variable takes
on a value of one if a country has multiple exchange rates. A problem with
the dummy variable approach is that it does not capture the intensity of the
capital restrictions. A country either restricts transactions or it does not.
The international financial openness dummy variables were not found to be
important.
Rodrik (1998) examines the impact of eliminating capital controls in a
cross-country sample of 100 countries during the period from 1975 to
1989. Rodrik also uses information from the I.M.F.’s Annual Report to con-
struct a measure of capital account openness. He divides the number of
years a country’s capital account is free of restrictions by the total number
of years in his data sample (1975-1989).  Rodrik’s indicator suffers from
the same all-or-nothing intensity problem found in the previous studies.
He found no relationship between elimination of capital controls and eco-
nomic growth.
Quinn (1997) examines international financial liberalization using
cross-sectional economic growth regressions that include data on 64 coun-
tries for the period from 1960 to 1989. Quinn constructs a measure of inter-
national financial liberalization that captures both the presence and inten-
sity of restrictions.  Using the IMF’s Annual Report, Quinn examined actu-
al text descriptions of each country’s regulation of international transac-
tions; laws pertaining to international transactions have been consistently
reported across countries and over time. Quinn constructs a qualitative
score to measure the degree of international financial regulation for a large
set of countries. 
Quinn uses coding rules that allow him to score both current and cap-
ital account regulations.  The higher the score, the more open the country.
Capital account restriction scores range between plus and minus 4.
The average value for the change in Quinn’s capital account openness
indicator beginning in 1973 and ending in 1988 equals .4, indicating a gen-
eral move toward liberalization during the sample period.10 There is con-
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excluded due to lack of data. 
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siderable variation in the indicator across countries with a standard error of
1.31.  The smallest value is –3.12 for Nicaragua.  This indicates Nicaragua
increased restrictions on capital flows over the sample period.  The largest
increase was 3.13 for Great Britain, suggesting considerable liberalization
of the capital account.
For the 63 countries for which Quinn calculated the index, it took on a
positive value 31 times and a negative value 16 times. Once again, this
shows a general movement in the direction of greater capital account open-
ness.  The index did not change for 16 countries in the sample. 
Quinn finds his capital account regulation index has a positive and sig-
nificant impact on long-run economic growth.  One problem is that Quinn
does not control for financial development.  As the financial system is like-
ly to be more developed in economies that have liberalized, his interna-
tional financial openness indicator may proxy overall financial develop-
ment.  His capital account liberalization indicator may be measuring the
robust relationship between financial system development and economic
growth, rather than international financial openness and economic growth.
None of the studies reviewed deal with the possibility that capital
account liberalization may be endogenous. Strong economic growth (either
actual or anticipated) may cause countries to open their economies to
greater international capital flows. These issues are addressed in the next
two sections of this paper. 
IV.  ADDITIONAL CROSS-SECTIONAL EVIDENCE ON CAPI-
TAL ACCOUNT OPENNESS AND ECONOMIC GROWTH
This section examines the impact of Quinn’s measure of capital
account openness on economic growth after controlling for each country’s
level of financial development. The study estimates cross-sectional eco-
nomic growth regressions that use Quinn’s measure of capital account
openness, indicators of the level of financial development, and additional
control variables. The sample includes up to 63 countries for the period
1973 through 1988.
Following Levine and Zerzos (1998a), three measures of economic
growth are used. They include the average annual growth of real GDP per
capita, capital stock per worker, and output per worker (labor productivity
growth). All explanatory variables are measured as period averages except
capital account openness, initial GDP per capita, and initial secondary
school enrollment rate. The capital account openness indicator equals the
change over the period. Initial real GDP per capita and secondary school
enrollment rate for 1973 are expressed in logarithmic levels. 
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The explanatory variables are grouped as non-financial and financial.
The non-financial explanatory variables are the logarithm of the initial
level of real GDP per capita and the logarithm of the initial secondary
school enrollment rate.  The other non-financial explanatory variables are
the average number of revolutions and coups per year, the average level of
government consumption as a share of GDP, the average rate of inflation,
average exports and imports as a share of GDP, and the average black mar-
ket exchange premium.
Neoclassical growth models predict that low-income countries should
grow faster than high-income countries. The initial level of real GDP per
capita is included to control for convergence between countries included in
the sample.  The initial level of human capital has an impact on a country’s
steady-state level of income.  The initial secondary school enrollment rate
is included to control for the impact of human capital on steady-state real
GDP per capita (see Barro, 1991, Barro and Sali-I-Martin, 1995, and
Mankiw, Romer, and Weil, 1992).  
The other non-financial explanatory variables are standard to the
empirical economic growth literature (see Barro and Sali-I-Martin, 1995).
Political instability reduces the incentives to invest in a country, reducing
economic growth.  The average number of revolutions and coups per year
measures political instability.  High levels of government consumption and
inflationary monetary policy can have a negative impact on economic per-
formance.  These two factors are controlled by including average govern-
ment consumption relative to GDP and average inflation in the growth
regressions.  The extent that a country trades with other countries has been
shown to have a positive impact on economic growth.  Average exports and
imports are included as a share of GDP in the growth regressions.  Finally,
the average black market exchange premium is included to control for price
distortions in the growth regressions. 
There is now a large literature the links financial development posi-
tively to economic growth (see Levine, 1997 and Krol and Ortenzi, 1998).
The financial explanatory variables capture stock market size and liquidi-
ty, bank lending, and capital account openness.  Stock market size is meas-
ured by the average capitalization ratio – the total value of domestic stock
shares divided by GDP. To measure stock market liquidity the average
stock market turnover is used (the value of domestic market share traded to
the total value of domestic shares) or average value traded (the value of
domestic market share trades divided by GDP).  Bank lending is measured
by average bank credit (the ratio of loans to the private sector by deposit-
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taking banks divided by GDP).11 The variation in capital account openness
is measured by the change in Quinn’s international financial regulation
index between 1973 and 1988.
The cross-sectional regression equations are estimated using ordinary
least squares.  Standard errors are estimated using White’s heteroskedastic-
consistent method (White, 1980). The results are reported in Tables 1
through 3.
Table 1 reports real per capita GDP growth regression results. The
change in capital account openness is always positive and significant at the
five percent level or less in three of the five reported regressions. Quinn
also found that his capital account openness variable had a positive and sig-
nificant impact on economic growth. It appears that controlling for the
level of financial development does not reverse Quinn’s results. However,
the size of the impact of capital account openness on economic growth in
this study is smaller.12 Bank credit is positive in all regressions and sig-
nificant at less than the 5 percent level in two of the four regressions.
Similar to Levine and Zervos (1998a), stock market liquidity exerts a pos-
itive and significant impact on economic growth.
The sign and significance levels of the remaining control variables are
consistent with the economic growth literature. Consistent with the con-
vergence hypothesis, the initial level of real GDP per capita is negative and
significant. The secondary education enrollment rate is always positive and
significant in two of the five regressions.  Trade openness exerts a positive
influence on economic growth.  It is significant in three of the five regres-
sions.  This suggests trade in goods and services have a separate positive
influence on economic growth in addition to open capital markets. In a
majority of the regressions, inflation, the black-market foreign exchange
premium, the number of revolutions and coups, and government consump-
tion have a negative (and sometimes significant) impact on output growth.  
The .0032 (equation one) estimated coefficient of capital account
openness is not small. A one standard deviation increase in the change in
capital account openness increases average output growth by .0042 of a
percentage point per year (the coefficient of .0032 times the standard devi-
GLOBAL ECONOMY QUARTERLY48
11 (From previous page)All of the data used in this paper (except for Quinn's capital
account liberalization indicator) comes from the World Bank's economic growth web-
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12 There are some other differences between the specification in this study and Quinn.
In some of Quinn's regressions, he also includes investment, population growth, domes-
tic credit growth, a measure of civil liberties, and regional dummy variables.
Brought to you by | University of Queensland - UQ Library
Authenticated
Download Date | 10/7/15 3:35 AM
1 2 3 4 5
CONSTANT 0.0395 0.0538 0.1101 0.1053 0.1223
0.0640 0.0140 0.0000 0.0000 0.0000
LGDP73 -0.0102 -0.0118 -0.0139 -0.0134 -0.0147
0.0130 0.0030 0.0000 0.0010 0.0000
AVESEC 2.0420 1.8800 0.5461 0.4099 0.3535
0.0000 0.0000 0.4830 0.4086 0.6225
AVEINF -0.0030 -0.0025 0.0030 0.0002 0.0030
0.0060 0.0297 0.3191 0.9461 0.2732
REVCOUP -0.0504 -0.0515 -0.0172 -0.0276 -0.0167
0.0010 0.0006 0.4490 0.1049 0.4344
BMP -0.0003 -0.0004 -0.0356 -0.0258 -0.0344
0.3040 0.1471 0.0000 0.0000 0.0000
TRADE 0.0074 0.0055 0.0104 0.0147 0.0107
0.1710 0.2430 0.0480 0.0149 0.0193
GOV -0.0259 -0.0264 0.0017 -0.0022 0.0029
0.0050 0.0006 0.8190 0.7846 0.7075
OPEN 0.0032 0.0029 0.0019 0.0026 0.0017
0.0320 0.0280 0.1920 0.0558 0.2459
AVECREDIT 0.0211 0.0162 0.0071 0.0064
0.0305 0.0304 0.3228 0.3668
CAP -0.0156
0.1823
TURNOVER 0.0311
0.0083
VALUE 0.0471
0.0272
D. of Freedom 49 48 32 32 32
R bar ** 2 0.4700 0.4900 0.4900 0.6100 0.4800
S.E. 0.0142 0.0140 0.0110 0.0096 0.0111
Notes: The dependent variable is the annual growth rate in real GDP per capita. The independent variables
are listed in the left column. LGDP73=log of real GDP per capita in 1973; AVESEC=average secondary school
enrollment rate; AVEINF=average inflation; REVCOUP=average number of revolutions and coups; 
BMP=average black market premium; TRADE=exports + imports divided by GDP; OPEN=Quinn's capital
credit to private sector divided by GDP; CAP=average value of shares divided by GDP; TURNOVER=average
value of trades of domestic shares divided by capitalization; VALUE=average value of trades of domestic
shares divided by GDP.  The estimated p-values are reported under the coefficient estimates.
 
Table 1: OLS Estimates of Real GDP Per Capita Growth Regressions
Table 1
OLS Estimates of Real GDP Per Capita rowth Regressions
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1 2 3 4 5
CONSTANT 0.0495 0.0667 0.1242 0.1187 0.1351
0.0323 0.0028 0.0000 0.0000 0.0000
LGDP73 -0.0116 -0.0135 -0.0179 -0.0173 -0.0185
0.0056 0.0004 0.0000 0.0000 0.0000
AVESEC 1.7920 1.6000 0.7986 0.6920 0.6222
0.0004 0.0005 0.2432 0.1164 0.3217
AVEINF -0.0004 0.0003 0.0017 -0.0008 0.0017
0.6384 0.7564 0.5872 0.7677 0.5687
REVCOUP -0.0284 -0.0297 -0.0139 -0.0238 -0.0143
0.0386 0.0236 0.5008 0.1392 0.4564
BMP -0.0007 -0.0008 -0.0301 -0.0212 -0.0289
0.0009 0.0000 0.0000 0.0023 0.0000
TRADE 0.0044 0.0021 0.0007 0.0049 0.0016
0.4244 0.6597 0.8787 0.3451 0.6741
GOV -0.0183 -0.0189 0.0098 0.0060 0.0103
0.0669 0.0176 0.2087 0.4992 0.1944
OPEN 0.0033 0.0030 0.0022 0.0029 0.0021
0.0209 0.0178 0.1332 0.0315 0.1310
AVECREDIT 0.0255 0.0173 0.0097 0.0079
0.0073 0.0215 0.1923 0.2771
CAP -0.0114
0.2117
TURNOVER 0.0281
0.0071
VALUE 0.0521
0.0093
D. of Freedom 49 48 32 32 32
R bar ** 2 0.4000 0.4200 0.4900 0.6000 0.5000
S.E. 0.0131 0.0126 0.0106 0.0093 0.0104
Notes: See Table 1.
Table 2: OLS Estimates of Productivity Growth Regressions
Table 2
OLS Estimates of Productivi y Gr th Regres ions
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1 2 3 4 5
CONSTANT 0.0561 0.0634 0.1388 0.1152 0.1447
0.0545 0.0437 0.0000 0.0000 0.0000
LGDP73 -0.0138 -0.0143 -0.0194 -0.0167 -0.2000
0.0038 0.0023 0.0000 0.0000 0.0000
AVESEC 1.9330 1.8050 0.6703 0.6446 0.5455
0.0062 0.0099 0.4867 0.3595 0.5371
AVEINF -0.0015 -0.0012 0.0017 0.0002 0.0021
0.2142 0.3096 0.7301 0.9604 0.6584
REVCOUP -0.0132 -0.0159 -0.0180 -0.0240 -0.0203
0.6170 0.5287 0.4450 0.2118 0.3549
BMP -0.0103 -0.0095 -0.0321 -0.0238 -0.0319
0.0027 0.0060 0.0002 0.0084 0.0003
TRADE -0.0034 -0.0024 0.0009 0.0043 0.0033
0.5599 0.7000 0.8772 0.5053 0.5938
GOV -0.0027 -0.0056 0.0101 0.0050 0.0090
0.8381 0.6556 0.2112 0.6313 0.3538
OPEN 0.0012 0.0013 0.0021 0.0028 0.0023
0.4525 0.3882 0.1963 0.0775 0.1554
AVECREDIT 0.0120 0.0195 0.0138 0.0115
0.2767 0.0133 0.0605 0.0362
CAP 0.0010
0.9218
TURNOVER 0.0235
0.0301
VALUE 0.0416
0.0267
D. of Freedom 34 33 22 22 22
R bar ** 2 0.3400 0.3400 0.4500 0.5700 0.4900
S.E. 0.0131 0.0132 0.0107 0.0095 0.0104
Notes: See Table 1.
Table 3
OLS Estimates of Capital per Worker Growth Regressions
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ation of 1.31). Over the sample’s 18 year period, this would amount to
nearly an 8 percent increase in real per capita GDP (exp{18*.0042}).
Clearly, capital account openness has a large and economically significant
impact on a country’s standard of living.
Table 2 reports productivity growth regression results that use explana-
tory variables similar to those in Table 1. The capital account openness
variable is always positive and significant at the 5 percent level or less in
three of the five regressions.  It is almost significant at the 10 percent level
in the other two regressions. Bank credit is always positive and is signifi-
cant at the five percent level in two of the four regressions. Once again,
stock market liquidity, not size, has a positive and significant impact on
productivity growth.13
Table 3 reports capital per worker growth regression results.  Capital
account openness always has a positive impact on growth in capital per
worker but is only significant in one out of five regressions. Bank credit has
a positive and significant impact in three of four regressions. Only stock
market liquidity has a consistently positive and significant impact on
growth in capital per worker. 
These results suggest that capital account openness can have a separate
positive influence on output and productivity growth, but not growth in
capital per worker. These results are consistent with idea that capital
account openness can improve the efficiency of resource use (faster pro-
ductivity growth) that leads to faster growth in real GDP per capita.
V.  THE ENDOGENITY OF CAPITAL ACCOUNT OPENNESS
A possible problem with the results reported in the previous section
and in other studies is that capital account openness may be endogenous.
Rodrik (1998) and others have argued that countries that are growing faster
may open their capital accounts faster than slow growing economies.  If
this is the case, it will introduce a positive bias in the estimated relationship
between economic growth and capital account openness.  To deal with this
issue, the economic growth equations are re-estimated using instrumental
variables.  The origin of a country’s legal system is used to instrument cap-
ital account openness.
One justification for using a country’s legal origin as an instrumental
variable can be found in La Porta, et al. (1999). These authors investigate
the factors that influence the quality of government. Most relevant for this
paper, they examine the impact of the origin of a country’s legal system on
the extent to which the government intervenes in the economy.   
13 The results for the other control variables in Tables 2 and 3 are similar to the results
reported for Table 1.
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The origin of a country’s legal system can be based on common or civil
law.  English common law developed as a result of judges trying to resolve
disputes.  In addition, La Porta, et. al. argue that English common law
developed as a direct result of efforts by Parliament and land owners to
limit the power of the King.  As a result, judges made decisions that
stressed individual private property rights, thus limiting the power of the
state.  Governments in common law countries are less interventionist and
less likely to restrict international capital flows.
Civil law uses statutes and codes developed by the state.  As a result,
civil law was used to expand the power of the state to control resource allo-
cation.  Governments in civil law countries are more interventionist.  In
terms of this study, they should be more likely to restrict international cap-
ital flows.  The three types of civil laws examined are – French, German,
and Scandinavian.
La Porta, et. al. find governments in countries with French civil law
origins to be the most interventionist, compared to English common law
countries.  The probability that a government will expropriate private prop-
erty rights is greater in these countries.  Business regulations are not
applied consistently to all firms.  Both of these government tendencies are
consistent with the increased regulation of international capital flows.  In
contrast, countries with German civil law origins are more like common
law countries that are less interventionist.  Scandinavian origin countries
tend to be more interventionist than German origin countries.  
The origin of a country’s laws should serve as excellent instrumental
variable candidates.  A country’s legal origin should not be correlated with
current economic growth, yet should be correlated with a government’s
inclination to restrict international capital flows.
The smooth and effective functioning of a country’s financial system
and regulations is anchored by the legal protection of shareholders and
creditors.14 La Porta, et al. (1998) argue these protections are related to a
country’s legal origin.15 As a result, legal origin can serve as an instru-
14 Two recent papers by Beck, Levine, and Loayza (1999) and Levine, Loayza, and
Beck (1999) use a country's legal origin as an instrument for financial development.
15 La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998) argue that a country's laws
and the enforcement of those laws will not only influence the structure of corporate
governance, but also investor's rights. In turn, shareholder and creditor rights influence
their willingness to finance firms.  As a result, the legal origin of a country's laws is like-
ly to influence financial system development and regulation. They find that legal origin
significantly influences investor rights. Looking at 49 countries, common law gives
shareholders and creditors the strongest protection. French civil law provides the least
protection.  They find that Scandinavian and German civil laws provide the greatest
quality of law enforcement and Scandinavian civil laws provide the best accounting
rules. French civil law provides the weakest enforcement and accounting rules. 
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mental variable for indicators of financial development and its regulation.
Legal origin can serve as an instrumental variable for capital account
openness because of the complementary relationship open capital markets
have with financial development (Grilli and Milesi-Ferretti, 1995).
International financial openness can lead to greater competition in the
financial sector of an economy.  As a result, the financial system will tend
to be larger and more efficient, promoting economic growth (see
Claessens, Demirguc-Kunt, and Huizinga, 1998).  Lastly, capital account
openness will have greater beneficial effects when investor rights are pro-
tected. 
The first stage regression using legal origin dummy variables performs
reasonably well.  The French dummy has a negative coefficient and is sig-
nificant at less than the 1 percent level.  The intercept term that represents
German legal origins is positive and highly significant. The British and
Scandinavian dummy variables were not significant.
Consistent with La Porta, et al. (1999), this result indicates that coun-
tries with laws of French civil legal origin (with more interventionist gov-
ernments) tend to place greater restrictions on international capital flows.
The French system offers little in the way protection of investor rights and
enforcement of those rights.
La Porta, et. al. found that governments in countries with German legal
origin intervene in markets at a degree comparable to common law coun-
tries. These countries do a better job protecting private investor rights.  The
positive and significant relationship between German legal origin and
greater openness in the capital account is consistent with this result.16
Instrumental variable estimates can be inconsistent when the first stage
explanatory variables are weakly correlated with the endogenous variable
in the second stage regression.  In this case, the instrumental variable bias
can be worse than that of OLS estimate (see Nelson and Startz, 1990,
Bound, Jaeger, and Baker, 1995, and Staiger and Stock, 1997).   These
studies recommend reporting tests on the joint significance of the explana-
tory variables from the first stage regression.  The hypothesis that all instru-
mental variables are jointly equal to zero in the first stage regression is test-
ed.  This hypothesis is easily rejected with a p-value less than .01 in every
case.
16 When the initial level of real GDP per capita is included as an additional instrumen-
tal variable, it has a positive and significant impact on liberalization.  Unfortunately, the
legal origin variables are no longer significant.
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Before reporting the instrumental variable results, a specification test
is conducted to determine if simultaneous equation bias between econom-
ic growth and capital account openness is present in the data.  A single
equation test developed by Spencer and Berk (1981) was used.  The null
hypothesis is that the capital account openness is orthogonal to the error
term.  If one fails to reject the null, it concludes the model is not mis-spec-
ified (no simultaneous equation bias)17.  In this case, instrumental variable
estimation is not appropriate.18
The p-values from the test are reported in the row labeled Spec-Test of
Tables 4 - 6.  The null hypothesis of no simultaneous equation basis is
rejected in 10 of 15 regressions.  The study concludes that simultaneous
equation bias is a problem and estimates the economic growth regressions
using instrumental variables.  
Tables 4 through 6 report results of economic growth regressions using
a country’s legal origin to instrument the change in capital account open-
ness.  The specification of the regressions is similar to those reported in
Tables 1 through 3.19
Table 4 reports real GDP per capita growth regression results using the
origin of a country’s legal system as an instrumental variable.  Capital
account openness is always positive and remains significant in three of the
five regressions.  The size of each coefficient is larger using instrumental
variables.  The coefficients on the remaining control variables are compa-
rable to the OLS results.
Table 5 reports labor productivity growth regression results using
instrumental variables, as in Table 4.  The results are similar to the OLS
results.  In some cases, the size of the estimated coefficients is larger.
17 If the null is rejected, the cause can be simultaneous equation bias, or omission of
relevant explanatory variables, errors in variables, or incorrect functional form (see
Spencer and Berk, 1981).
18 The test is a two step procedure.  First regressed the capital account variable on the
instrumental variables is regressed.  Then an estimate is made of the growth regression
including the first stage error term.  If the error term coefficient is not significantly dif-
ferent from zero, one fails to reject the null (see Spencer and Berk, 1981 for details).
19 In addition, regressions that used a country's legal origin as an instrument for finan-
cial development indicators as well as capital account openness is estimated.  Compared
to the regressions where only instrument capital account openness are compared, the
two sets of instruments provide similar results. When the initial level of GDP is added
as an additional instrument for capital account openness, the results are similar to those
reported in this study. When all financial variables are instrumented, the estimates
including the initial level of real GDP result in more significant variables. These varia-
tions have little effect on the coefficient value.   
The Global Economy Journal is the electronic successor to the Global Economy Quarterly, a print journal published from 1999 to 2002 by R. T. Edwards.Brought to you by | University of Queensland - UQ LibraryAuthenticated
Download Date | 10/7/15 3:35 AM
GLOBAL ECONOMY QUARTERLY56
1 2 3 4 5
CONSTANT 0.0257 0.0410 0.0894 0.1018 0.1112
0.2276 0.0606 0.0002 0.0000 0.0000
LGDP73 -0.0082 -0.0098 -0.0118 -0.0136 -0.0139
0.0522 0.0156 0.0011 0.0002 0.0001
AVESEC 2.0200 1.8540 0.7403 0.5625 0.4965
0.0006 0.0007 0.2972 0.3032 0.4866
AVEINF -0.0032 -0.0026 0.0045 0.0003 0.0036
0.0038 0.0260 0.1559 0.9310 0.2447
REVCOUP -0.0042 -0.0434 -0.0170 -0.0213 -0.0143
0.0038 0.0024 0.3862 0.2754 0.4736
BMP -0.0004 -0.0005 -0.0349 -0.0285 -0.0347
0.0830 0.0396 0.0000 0.0000 0.0000
TRADE 0.0065 0.0047 0.0116 0.0124 0.0098
0.2489 0.3912 0.0321 0.0382 0.0469
GOV -0.0318 -0.0323 -0.0092 0.0010 -0.0004
0.0014 0.0002 0.3043 0.8960 0.9606
OPEN 0.0097 0.0093 0.0080 0.0020 0.0041
0.0182 0.0179 0.0186 0.4910 0.1863
AVECREDIT 0.0211 0.0197 0.0077 0.0092
0.0217 0.0071 0.3367 0.2346
CAP -0.0217
0.0540
TURNOVER 0.0266
0.0429
VALUE 0.0317
0.0956
D. of Freedom 49 48 32 32 32
R bar ** 2 0.5050 0.5250 0.5460 0.5810 0.4860
S.E. 0.0138 0.0135 0.0104 0.0010 0.0110
Spec-Test 0.0390 0.0360 0.0210 0.8300 0.2400
Notes: See Table 1.
Table 4: IV Estimates of Real GDP Per Capita Growth Regressions
Table 4
IV Estimates of Real GDP Per Capita rowth Regressions
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1 2 3 4 5
CONSTANT 0.0357 0.0536 0.0168 0.1155 0.1257
0.1218 0.0144 0.0000 0.0000 0.0000
LGDP73 -0.0095 -0.0116 -0.0163 -0.0177 -0.0181
0.0235 0.0026 0.0000 0.0000 0.0000
AVESEC 1.7790 1.5780 0.9920 0.8600 0.7820
0.0006 0.0009 0.1028 0.0767 0.2056
AVEINF -0.0005 0.0001 0.0028 -0.0009 0.0019
0.4702 0.8871 0.4053 0.8064 0.5717
REVCOUP -0.0191 -0.0214 -0.0125 -0.0166 -0.0107
0.1564 0.1001 0.5165 0.3868 0.5772
BMP -0.0009 -0.0010 -0.0299 -0.0243 -0.0297
0.0000 0.0000 0.0000 0.0001 0.0000
TRADE 0.0033 0.0012 0.0012 0.0023 0.0003
0.5255 0.8186 0.7819 0.6295 0.9401
GOV -0.0240 -0.0246 0.0022 0.0102 0.0095
0.0153 0.0021 0.8169 0.2860 0.3179
OPEN 0.0098 0.0093 0.0067 0.0018 0.0033
0.0032 0.0029 0.0314 0.5335 0.2569
AVECREDIT 0.0255 0.0199 0.0101 0.0100
0.0031 0.0102 0.2117 0.2153
CAP -0.0162
0.0657
TURNOVER 0.0235
0.0510
VALUE 0.0384
0.0509
D. of Freedom 49 48 32 32 32
R bar ** 2 0.4090 0.4600 0.5200 0.5600 0.4900
S.E. 0.0127 0.0122 0.0103 0.0098 0.0105
Spec-Test 0.0090 0.0080 0.0390 0.9260 0.3900
Notes: See Table 1.
Table 5: IV Estimates of Productivity Growth Regressions
Table 5
IV Estimates of Productivity Gr th Regressions
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1 2 3 4 5
CONSTANT 0.0389 0.0463 0.1016 0.1004 0.1186
0.1695 0.1182 0.0001 0.0003 0.0000
LGDP73 -0.0097 -0.0101 -0.0148 -0.0155 -0.0167
0.0524 0.0344 0.0001 0.0000 0.0000
AVESEC 1.6490 1.4880 0.7751 0.7987 0.6695
0.0012 0.0190 0.3267 0.2540 0.3857
AVEINF -0.0013 -0.0009 0.0019 0.0000 0.0020
0.1313 0.2464 0.6720 0.9951 0.6664
REVCOUP -0.0100 -0.0127 -0.0101 -0.0141 -0.0122
0.6265 0.5160 0.6235 0.4839 0.5460
BMP -0.0098 -0.0087 -0.0304 -0.0254 -0.0309
0.0032 0.0098 0.0000 0.0021 0.0000
TRADE -0.0019 -0.0006 0.0080 0.0027 0.0022
0.7392 0.9163 0.8789 0.6371 0.6869
GOV -0.0157 -0.0195 -0.0007 0.0032 0.0028
0.3096 0.1701 0.9368 0.7399 0.7665
OPEN 0.0089 0.0093 0.0076 0.0046 0.0060
0.0092 0.0043 0.0095 0.0986 0.0242
AVECREDIT 0.0140 0.0213 0.0154 0.0177
0.1669 0.0055 0.0383 0.0118
CAP -0.0094
0.4203
TURNOVER 0.0171
0.1534
VALUE 0.0225
0.2131
D. of Freedom 34 33 22 22 22
R bar ** 2 0.4140 0.4170 0.5000 0.5500 0.5000
S.E. 0.0124 0.0124 0.0102 0.0097 0.0102
Spec-Test 0.0080 0.0040 0.0130 0.2890 0.0550
Notes: See Table 1.
Table 6: IV Estimates of Capital Per Worker Growth Regressions
Table 6
IV Estimates of Capital Per Worker rowth Regressions
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Table 6 reports instrumental variable estimates for the growth in capi-
tal per worker regressions.  In this case, the estimated coefficient size and
significance is dramatically different from the OLS results.  The capital
account openness variable is positive and significant in each equation.  In
most cases, both the size of the estimated coefficient and standard error has
increased.  However, the former has increased by a greater amount result-
ing in more significant coefficients.  
VI.  CONCLUSIONS
The impact of international capital flows on economic growth is an
important issue in light of recent financial problems in Mexico, Asia,
Russia, and Brazil.  Some have suggested that it may be in the interest of
emerging economies to place controls on international (especially short-
term) capital inflows (see Eichengreen, 1999 for a discussion). 
Despite good economic arguments to the contrary, research using
cross-sectional data generally has not be able to establish an empirical link
between capital account openness and economic growth.  Quinn (1997)
found a strong positive relationship between the liberalization of a coun-
try’s capital account and long-run economic growth.
A novel feature of the Quinn study is how he measured capital account
openness.  Using IMF information, he constructed an indicator of a coun-
try’s degree of international financial regulation.  Unlike previous studies,
the indicator not only measured the presence of capital controls, but also
the extent to which they are enforced.
A drawback to Quinn’s study is that he did not control for the level of
a country’s financial development.  Quinn’s capital account openness indi-
cator may be measuring the impact of domestic rather than international
financial market liberalization.  After controlling for financial market
development, this article finds that a strong relationship between capital
account openness and long-run economic growth still holds.
Previous studies have not dealt with the possible endogenous nature of
capital controls in growth regressions.  Evidence of simultaneous equation
bias was found in this sample.  The growth regressions were re-estimated
using a country’s legal origin as instrumental variables. The results for out-
put and productivity growth are similar to the OLS estimates.  However, the
instrumental variable results for capital accumulation are different from the
OLS estimates.  Using instrumental variables, there appears to be a posi-
tive and significant relationship between capital account openness and cap-
ital accumulation.  The results from this study show that open capital
accounts promote long-run economic growth.
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EXPECTATIONS, THE EXCHANGE RATE AND
CURRENT ACCOUNT SUSTAINABILITY
Anthony J. Makin
This study presents an intertemporal model of exchange rate and exter-
nal account behavior that combines private consumption, investment
and government spending with production, international capital flows
and exchange rate expectations. The framework shows that exchange
rate movements are macroeconomic phenomena that equalise current
account and international investment flows. More specifically, it reveals
that exchange rate and external account behavior depends on the reac-
tion of foreign investors to changes in domestic investment, consump-
tion and government spending. As well, the model reveals how asym-
metric expectations between residents and foreigners about the future
value of the exchange rate influences the current exchange rate.  It also
shows that the sustainability of exchange rates and external account
imbalances depends on whether foreign investors expect an economy’s
output fluctuations to be  temporary or permanent.
I.  INTRODUCTION
Over recent decades exchange rate economics has been dominated by
asset market models, which stress stock rather than flow relations in open
economies. The monetary approach to the exchange rate for instance, is
based on the relative money stock holdings of residents and foreigners,
whereas the portfolio balance approach presumes the exchange rate is cap-
ital account determined, though some variants include current account
feedback effects on asset stocks.1 These stock oriented asset market
approaches have not, however, found strong empirical support.2
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Meanwhile, the capital side of the external accounts implicitly domi-
nates the behaviour of the exchange rate in the floating rate version of the
still popular Mundell-Fleming model, while capital account balances are
treated as measures of a nation’s net international borrowing requirement
in intertemporal models of external adjustment.3 The emphasis in interna-
tional monetary theory on asset markets and capital account transactions as
primary influences on the nominal exchange rate contrasts with the tradi-
tional flow approach in which the exchange rate simultaneously equalises
net demand and supply of foreign currency arising from both current and
capital account transactions.
A primary function of the balance of payments accounts is to provide
a statistical record in flow terms of the supply and demand for an econo-
my’s currency.  It is the nominal exchange rate itself that ensures the equal-
ity in principle between the current and capital balances in these accounts.
An economy with a current account deficit (surplus) has an excess demand
(supply) for foreign currency that is satisfied by an excess supply (demand)
of foreign currency, provided through the matching capital account surplus
(deficit).  Hence, it follows that both current and capital account flows
should simultaneously be taken into account when modeling exchange rate
behaviour.  Yet this has not been explicitly recognised in asset market mod-
els because of their focus on asset stock adjustment and financial flows
only.
In contrast, this article develops an alternative flow model of the
exchange rate and the external accounts.  It combines financial and real
influences on the exchange rate by linking foreign exchange flows that are
related to intertemporal current and capital account transactions to econo-
my wide production and private and government spending.  Section II
develops the basic framework to be used in Section III to analyse the
impact of spending and output shocks on the exchange rate and external
accounts, including a case where the expectations of foreigners and resi-
dents are asymmetric.  Section IV concludes by further distinguishing the
model from other international macroeconomic approaches, most notably
the popular Mundell-Fleming and intertemporal frameworks.
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1 See Kouri (1976) and Dornbusch and Fischer (1980).
2 Taylor (1995) and Isard (1995) provide recent surveys of the state of exchange rate
economics.  Earlier surveys include Frenkel and Mussa (1985), and Branson and
Henderson (1985). 
3 See for instance Frenkel and Razin (1987), Makin (1994), and Obstfeld and Rogoff
(1996).
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II.  THE ANALYTICAL FRAMEWORK
On the real side, the macroeconomic accounting relations underpin-
ning the subsequent analytical framework to be developed are
A = C + I + G (1)
A - Y = CA (2)
where A is absorption or national expenditure, C is consumption, I is
investment, G is government spending, Y is national output or income and
CA is the current account deficit.
Exchange Rate, Spending and Income Relations
The real exchange rate, R, influences aggregate output and expenditure
and hence the current account balance.  It is defined as
where e is the nominal effective exchange rate, P* is the foreign price level
and P is the domestic price level. In what follows, it is assumed that the for-
eign and domestic price levels are stable. Hence, as is usual in other macro-
economic models such as the Mundell-Fleming model, movements in the
nominal exchange rate are solely responsible for real exchange rate varia-
tion over shorter periods. However, contrary to the Mundell-Fleming
model where output is demand determined, this approach distinguishes
throughout between aggregate production and aggregate expenditure, mak-
ing the difference that arises between these aggregates central to the analy-
sis.  Unlike the Mundell-Fleming model, it also links foreign investment
flows to domestic investment flows on the expenditure side of the open
economy and to domestic capital accumulation which in turn affects the
economy’s productive capacity on the supply side.  
The national expenditure function is written as 
Private domestic consumption and investment spending are influenced
by the interest rate, i, and income, Y, in the normal way, whereas govern-
ment spending, G, is exogenously determined by the fiscal authorities.  The
total expenditure of resident households, firms and the government in an
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open economy includes spending on imported goods and services whose
prices are initially set in foreign currency. A stronger exchange rate lowers
the domestic currency price of imports, increasing import demand and total
expenditure.  Hence, a downward sloping expenditure schedule can be
drawn in exchange rate-national expenditure space as shown in Figure 1.
The aggregate supply function is specified as
where L, K and T are the factor inputs labour, capital and technology used
to produce national output.  Hours worked, L, depend on the prevailing real
wage, w.  Over the short term nominal exchange rate depreciations improve
competitiveness (R) and hence encourage higher exports of goods and serv-
ices.  Since national product includes that part of output sold abroad as
exports, total output is positively related to the nominal exchange rate and
can therefore be represented by an upward sloping schedule in exchange
rate-output space, as also shown in Figure 1. In the absence of capital
flows, the trade (current) account is balanced and the nominal exchange
rate is at equilibrium at the point where national expenditure equals nation-
al output.
The negatively sloped YA schedule in the right panel of Figure 1,
shows the excess demand for foreign currency arising from divergences
between domestic expenditure and income.  The stronger the exchange
rate, the higher the excess demand for goods and services, and hence the
greater the economy’s net demand for foreign currency for current account
purposes.
Intertemporal Relations
To complete the model, it is necessary to add some basic intertempo-
ral relations. Consistent with standard Fisherian intertemporal analysis, the
time frame is limited to two periods only, the present and the future.  As it
is assumed that international capital is perfectly mobile, there are no risk
premia or barriers to foreign investment in bonds.  Foreign exchange sim-
ply flows into the small economy whenever foreign investors expect the
total return from holding newly issued host economy bonds to exceed the
world interest rate. 
Though the model employs intertemporal precepts, it differs from the
standard Fisherian approach in numerous respects.  For instance, here
exchange rate determination is central to the analysis whereas the standard
intertemporal model neglects the exchange rate altogether, instead high-
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lighting the interaction between domestic saving, domestic investment and
the current account balance.  The standard intertemporal approach also tac-
itly assumes that foreign investors fund all domestic ex ante saving-invest-
ment imbalances without regard to expected exchange rate movements
though, in practice, informed international investors would normally assess
whether additional expenditure they fund in external borrower economies
is likely to be productive enough to easily enable capital and interest repay-
ments.
In this floating exchange rate model, the central bank does not inter-
vene in the foreign exchange market.  The differential between effective
returns on domestic versus foreign bonds in period 1 is then only attribut-
able to expected exchange rate movements, according to the open interest
parity relationship,
where
being the exchange rate appreciation expected over the duration from the
beginning of period 1 to the end of period 2, e2E the expected exchange rate
at the end of period 2 and e1 the spot exchange rate at the beginning of
period 1.
Hence, the capital inflow function can be written as
The supply of foreign exchange made available through the capital
account to finance any current account deficit attributable to an excess of
domestic expenditure over domestic production in the first of two periods
depends on the take up by foreigners of domestic debt instruments that are
issued in the local currency to fund ex ante increases in domestic expendi-
ture over output.  This increase in foreign debt, dF*   , plus interest obliga-
tions to foreigners must be repaid in the second period. Hence to satisfy the
intertemporal budget constraint,
1
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Capital inflow to finance output-expenditure gaps is depicted in Figure
1 by the schedule labelled FI.
III.  MODELING SPENDING AND OUTPUT SHOCKS
Having established these foundations, it is possible to show how strict-
ly macroeconomic factors can simultaneously influence current account
deficits, capital flows and the exchange rate.
Increased Private Investment
First, suppose there is additional domestic investment expenditure by
resident firms because the real prospective return on newly installed capi-
tal is expected to exceed the world interest rate. This shifts the left panel
expenditure schedule in Figure 2 rightwards in period 1 from A0 to A1.  
If foreigners had these expectations, yet the nominal exchange rate
actually tended to rise above e0 as domestic investment expenditure
increased, an international interest differential would open up to the extent
that an exchange rate appreciation was expected in the second period, in
line with the predicted expansion of output and reversal of the initial CAD.
This momentary differential would remain open until all the foreign cur-
rency required to fund the output-expenditure imbalance was forthcoming
and the equilibrium exchange rate of e0 was restored in the first period.
This follows because the segment of the Y1A1 schedule labelled fe1 is actu-
ally  the supply of foreign currency curve read from right to left, provided
the exchange rate at the end of period 2 is expected to be the same as at the
beginning of period 1.
The above model also suggests that real exchange rate movements may
be related to changes in overall domestic saving behaviour. Decreased
thrift resulting from higher domestic consumption, for instance, is likely to
depreciate the nominal, and hence real, exchange rate over the medium
term, to the extent that foreigners are unlikely to persistently underwrite
such behaviour.
Government Spending
Similarly, if additional domestic spending in the economy was in the
nature of government consumption that, by definition, did not improve the
economy’s capacity to generate higher future output, then the ex ante cur-
rent account deficit that arises would not be sustainable and the exchange
rate would depreciate. In terms of Figure 2, this implies that the FI sched-
ule in the right side panel would shift up following a rise in G and that the
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depreciation would cause a movement up along the Y1A1 schedule, in the
process simultaneously squeezing out some pre-existing private investment
and consumption spending and encouraging additional output through
improved competitiveness in the short term.  
Though the bulk of government spending in advanced economies is
treated as consumption, it is also true that some public spending is in the
nature of investment that augments the domestic capital stock.
Accordingly, it is conceivable that fiscal expansion limited to higher pub-
lic investment, could give rise to a sustainable current account deficit with-
out significant exchange rate depreciation, provided of course the public
investment spending was judged sufficiently productive by foreign
investors.    
This contrasts with a key result of the standard floating exchange rate
version of Mundell-Fleming analysis that suggests fiscal expansion in an
open economy always causes nominal and real exchange rates to appreci-
ate, while fiscal contraction precipitates currency depreciation. Yet, the
empirical evidence for a range of advanced economies is more consistent
with the model of this paper.  For instance, according to an International
Monetary Fund (1996) study of fiscal consolidation in Australia, Belgium,
Denmark, Ireland, Japan, New Zealand, Norway, Sweden and the United
States, the nominal and real exchange rates of these economies mostly
tended to appreciate, rather than depreciate, following episodic public
expenditure reductions.4
In general, if foreign investors expect additional domestic expenditure
in one period to generate the minimum necessary extra production to
enable repayment in the next, then in this framework they expect the YA
schedule to return to its initial position and the exchange rate to be at the
same level then as at the outset.  An initial ex ante CAD is therefore sus-
tainable in the sense that foreigners fully finance it and the exchange rate
does not immediately depreciate to eliminate it.
Asymmetric Expectations
Thus far, it has been assumed that resident and foreign investors have
symmetric expectations about the prospective values of output, expenditure
and the exchange rate. However, it may be the case that forward looking
foreign investors are less optimistic than residents about the productivity of
extra domestic investment spending. Hence, foreigners may not provide the
4 See IMF (1996).  
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full amount of foreign exchange needed to finance an ex ante expenditure-
output gap if their views of the future differ from those of residents. Under
these conditions, the ex ante current account deficit measured as the gap
between output and desired expenditure is not fully sustainable.
With reference to Figure 3, if foreigners deem, contrary to resident
investors, that part of an initial excess domestic demand is unproductive,
then only part of the associated demand for foreign currency is satisfied,
such that the nominal exchange rate immediately depreciates to e2*.  In the
figure, the CAD that manifests with asymmetric expectations about the pro-
ductivity of additional domestic investment is shown by distance OC′.
Again, what becomes apparent is that current account deficits only persist
as long as foreign investors allow them to.  By raising the real exchange
rate, exchange rate depreciation thereby reduces domestic expenditure and
stimulates additional production, until the CAD narrows to OC′. In the
longer run of course, exchange rate changes will affect the domestic price
level and hence real wages and aggregate output. However, as the focus is
on the short run, such effects are ignored here, just as they are of course in
the standard Mundell-Fleming approach.
Alternatively, it is possible that foreigners’ expectations about the
adjustment process may be too optimistic.  For instance, had foreigners
mistakenly financed the full ex ante increase in the CAD of OC on the pre-
sumption that the YA schedule would at least return to its original position
and not that shown by the Y2*A2* schedule, they would suffer losses on
bond holdings due to eventual currency depreciation. This follows from the
assumption that the domestic debt instruments are issued in the local cur-
rency.
Output Shocks
This framework can also be used to show the external effects of sup-
ply side shocks. With reference to Figure 4, if there is a temporary real dis-
turbance that adversely affects domestic production, the output schedule
shifts leftward. For given domestic spending, including the maintenance by
residents of consumption spending in line with permanent income, the out-
put-expenditure gap would tend to widen. If foreign investors also viewed
the output slump as temporary, they too would expect production to return
to its former volume. The future YA schedule, and hence nominal exchange
rate, would be expected to coincide with the initial YA schedule and
exchange rate.  Foreigners would therefore willingly fund the full ex ante
output-expenditure imbalance allowing the CAD to rise to OC. Such
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behaviour is consistent with the notion that current account deficits may
allow for smoothing of consumption in the face of temporary income fluc-
tuations.5
Again however, with asymmetric expectations foreigners may initially
misjudge a supply side shock and expect output to only revert to, say, y2*
in the future as shown by the dashed line in the left panel of the figure.
Under these circumstances, the exchange rate would immediately depreci-
ate from e0 to e2* and the CAD only reach OC′ in the first period. In the
above example, current account deficits only emerge following supply side
shocks if both residents and foreigners recognise the shocks as temporary.
On the contrary, if residents and foreigners alike consider a disturbance
permanent, the exchange rate would eventually have to depreciate to e1.
In general, the supply of foreign exchange made available in the first
instance to finance any excess domestic expenditure over the domestic
production depends on foreigners’ expectations about the dynamic paths of
production and spending and hence on the current account balance and its
implications for the future exchange rate.  Contrary to the emphasis in the
literature on asset market relations and the capital account, this implies the
current account is central to the long run determination of the exchange
rate.
IV.  CONCLUDING COMMENTS
Even though there are many contending exchange rate models in the
literature, little consensus about the main causes of exchange rate fluctua-
tions has yet emerged.  Indeed, many economists and practitioners contin-
ue to subscribe to the view that foreign exchange markets are inherently
unstable and prone to irrational influences.  Views also differ about the role
of monetary fundamentals on the exchange rate, such as relative money
demand and supply growth, and inflation differentials between countries.6
Alternatively, this paper has proposed a simple flow model of the exchange
rate and the external accounts uniquely premised not on monetary funda-
mentals but on the macroeconomic fundamentals of national spending and
production on which well informed, though not necessarily fully rational,
market participants base current account and exchange rate forecasts.
The model differs in a number of ways from other standard macroeco-
nomic approaches.  For instance, it suggests that the nominal and real
5 See, for instance, Ghosh and Ostry (1995).
6 For contrasting views on the importance of fundamental monetary influences on
exchange rates, see Rogoff (1999), Flood and Rose (1999) and Macdonald (1999). 
The Global Economy Journal is the electronic successor to the Global Economy Quarterly, a print journal published from 1999 to 2002 by R. T. Edwards.Brought to you by | University of Queensland - UQ LibraryAuthenticated
Download Date | 10/7/15 3:35 AM
GLOBAL ECONOMY QUARTERLY78
exchange rates will not normally appreciate in the wake of a rise in domes-
tic investment expenditure, provided the expectations of resident and for-
eign investors about the productivity of the extra capital coincide.  In con-
trast, the Mundell-Fleming model predicts that the exchange rate will
always appreciate following a rise in investment.  The above model also
implies contrary to the Mundell-Fleming framework yet consistent with
empirical evidence that the exchange rate will depreciate following fiscal
expansion in the form of higher public consumption.    
As an intertemporal approach, the most important point of difference
with the two period Fisherian approach to the open economy is that this
model puts the exchange rate at the heart of the external adjustment
process.  It also highlights the importance of foreign investors’ exchange
rate expectations, formed on the basis of whether excess expenditure over
production is forecast to be sufficiently productive to allow repayment of
invested funds.  
The above theory also implies that economies may continually experi-
ence current account deficits over a lengthy time span, as indeed as has
been the case for Australia, Canada, the United States and New Zealand at
least from the 1990’s to the present.  Current account deficits have persist-
ed in these countries according to the above theory because foreign
investors have been successively judging, period by period, that excess
national expenditure funded by their financial capital will prove sufficient-
ly productive.  
Lastly, this model provides a new dimension to the notion of current
account sustainability usually employed to characterize the time path of the
current account deficit.7 External account imbalances expressed in foreign
exchange terms over any given period reflect how much of residents’
desired excess expenditure is satisfied by foreign investors making judge-
ments about the future domestic income such expenditure will sustain.  In
other words, current account deficits only arise when foreign investors
sanction them on the understanding that such deficits will eventually be
self-financing.  Accordingly, unsustainable ex ante deficits arising from
strictly domestic factors would be checked by movements in the nominal
exchange rate.  
7 The IMF (1998) Chapter IV, briefly surveys recent literature on the meaning of cur-
rent account sustainability.
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